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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers, Omaha District (USACE)
performed a subsurface drilling and sampling program at the Loral
Defense Systems facility (formerly Goodyear Aerospace) at the
Phoenix-Goodyear Airport (PGA). Superfund Site in Goodyear,
Arizona. The field investigation was conducted in February 1990
for the purpose of quantifying volatile organic compound
contamination in the unsaturated zone in areas of the facility
that were previously untested. The purpose of this field
investigation report is to only summarize the activities
performed and present the analytical results.
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Six (6) borings were drilled from the ground surface to the top
of the water table, with so0il samples collected at 5 foot
intervals. Analytical results indicated trichloroethene (TCE) in
samples from two borings. In boring PG90-5, located at the
northwest corner of industrial building 1, low levels (74 - 110
mg/kg) of TCE were detected at a depth of 55 feet, corresponding
to the top of the water table. Significantly higher levels of TCE
were encountered in boring PG90-4, located at the southwest
corner of industrial building 1. TCE was detected at depths of
15,20,25 and 55 feet ranging in concentration from 63 to 8700
mg/kg. The highest levels were encountered at a depth of 25 feet.

In four of the six borings drilled soil gas monitoring ports were
installed. Dual ports were installed in the unsaturated zone at
each location to measure soil gas concentrations from an upper
fine grained zone and a lower coarse grained zone. Sampling and
analysis was performed by Hydro Geo Chem in April 1990 in the
newly installed ports .and existing ports installed during
previous investigations. A total of 22 soil ports were sampled by
Hydro Geo Chem. The soil gas was analyzed for tetrachloroethene
"(PCE), trichloroethene, 1,1-dichloroethene (1,1-DCE), 1,1,1-
trichloroethane (1,1,1-TCA), carbon tetrachloride and chloroform.
Analytical results indicated high levels (up to 3910 ug/l of 1,1-
DCE) of volatile organic compounds in soil gas from ports in
borings PG90-4 and 5. The report submitted by Hydro Geo Chem is
included as an Appendix.



Shallow sediment samples were also collected in a surface water
drainage on the airport property. These samples were collected to
identify potential impacts due to transport of possible waste
metals by runoff from the site.

One additional soil sample was obtained from a dross pile located
near the newly constructed water treatment plant on airport
property. Chemical analysis indicated high levels of metals
(aluminum, cadmium, chromium, copper, iron, lead, manganese,
nickel and zinc) as well as the presence of aroclor-1254.
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1.0 SITE INVESTIGATION.

1.1 Introduction. A drilling and sampling program was
conducted between February 4 to 21 for the Loral Defense Systems
. facility (formerly Goodyear Aerospace) at the Phoenix-Goodyear

Airport (PGA) Superfund site in Goodyear, Arizona. The purpose of
the investigation was to quantify contamination in the
unsaturated zone in areas of the facility that were previously
untested. These areas are suspected of containing significant
levels of trichloroethene (TCE) and other volatile organic
compounds (VOCs) based on information pertaining to past facility
operations, soil gas survey results, and a soil vapor extraction
pilot study. This information is intended to be used to determine
parameters for soil clean-up as well as provide information
relevant to cost-share negotiations. To supplement the analytical
data from soil samples obtained during the drilling and sampling
program, soil vapor monitoring ports were installed in four of
the borings drilled during the investigation to obtain soil vapor
levels. In addition, shallow sediment samples were obtained in a
surface water drainage way to identify potential impacts due to
transport of waste metals by run off from the site.

1.2 Environmental Setting.

1.2.1 location . The PGA study area covers a parcel of
approximately 35 square miles of land in Maricopa County in the
western part of the Salt River Valley, about 17 miles west of
Phoenix, Arizona. The area of interest lies within section 16, as
shown on Figure 1. Except for the airport, which is owned by the
City of Phoenix, the remainder of the PGA site 1lies almost
entirely within the cCity of Goodyear. Industrial facilities of
the Loral Corporation (formerly Goodyear Aerospace Corporation)
and Unidynamics-Phoenix, Inc. (UPI) and others are located east
and north of the airport, respectively. The City of Avondale
occupies about 2 square miles along the eastern border of the
City of Goodyear. Figure 2 shows the site location, site
boundaries, and major features.

1.2.2 Climate. The PGA site has a desert climate
characterized by long, hot summers and short, mild winters.
Relative humidity is low, particularly during early summer, and
the rainfall averages about 7.1 inches %Fr year. The average
daily maximum temperature in July is 107°F, the average daily
minimum temperature in January is 34°F, and the average yearly
temperature is 70°F.

1.2.3 Physiographic and Geologic Setting. The PGA site
lies in a desert valley west of Phoenix, Arizona. The 1land

surface slopes very gently south-southwestward toward the Gila
River. Broad swales and washes act as the primary surface
drainage pathways. The valley occupies a graben filled with over
1000 feet of unconsolidated to semiconsolidated sediments over
crystalline bedrock. This sediment was shed from surrounding



mountain ranges which have been uplifted as horsts. These basin
fill deposits are composed from bottom to top (older to younger)
of a Lower Conglomerate Unit (LCU), a Middle Fine-Grained Unit
(MFU) and an Upper Alluvial Unit (UAU) (see Figure 3 ).

The LCU overlies a basement complex of volcanic, metamorphic, and
sedimentary rocks similar to the surrounding mountains. These
basement rocks range in age from pre-Cambrian to Tertiary. The
LCU consists variably of cemented sand, gravel, silt, and clay
and is usually found at depths greater than 1,200 feet below land
surface and extending to an unknown depth below the study area.

The MFU, overlying the LCU, consists predomlnantly of silty clay
to sandy silt with lenses of silty sand. The top of the MFU is
usually found between 300 and 400 feet below land surface in the
vicinity of PGA, and the bottom extends to approximately 1,200
below land surface.

The UAU overlies the MFU and has been divided into three
subunits, A,B, and C. Subunit A consists of gravels and sands
from approx1mate1y 40 to 110 feet below land surface. From the
surface to 40 feet, soils consist of clay with varying amounts of
silt, sand and gravel. Subunit B extends from approximately 110
to 190 feet below land surface and consists of interbedded
materials of which silt, clay, and silty sand predominate.
Subunit C consists predominantly of sand and gravel with some
silt and clay lenses extending from 190 to 320 feet below ground
surface. Between 285 and 320 feet a moderately to well-cemented
zone of sand with minor gravel and silt lenses overlies the MFU
in Subunit cC.

1.2.4 Hydrogeology. There are three major aquifer
systems at the PGA site. Ground water is typically first
encountered in Subunit A of the UAU, in an unconfined to
semiconfined state, at a depth of approximately 50 to 60 feet
below ground surface. The aquifer is composed of gravel sands,
and clays with some cobble layers. This aquifer is overlain by
unsaturated silty, sandy, or gravelly clays and fine sands, and
is underlain by a relatively continuous clay aquitard at
approximately 110 feet below ground surface. Coarse sands and
gravels, interbedded with silts and clays, comprise an
intermediate confined aquifer system designated as Subunit C of
the UAU. This aquifer yields significant amounts of water to
wells in the area. A lower semiconsolidated clay-rich sand
aquifer (MFU) is encountered at approximately 300 feet and .is
several hundred feet thick. This aquifer also yields significant
water to wells.

1.3 History of PGA Site.

1.3.1 Site Description and History. The PGA site
consists of an_ airport and industrial facilities including

several large hangars and manufacturing buildings, which are
currently being used. The airport is separated from the



industrial facilities by a Southern Pacific railroad spur. The
industrial plant on the east side of the spur belongs to the
Loral Corporation who purchased the facility from Goodyear
Aerospace Corporation (GAC) in 1987. The airport lies on the
west side of the spur and is operated by the City of Phoenix.
The Loral plant is currently used for manufacturing of defense
related items. Many of the buildings on the airport are leased
for industrial operations or training of airline personnel.

The Loral facility was orlglnally built during the early 1940’s
by Goodyear aircraft as a defense plant. The nelghborlng airport
began at approximately the same time as a Naval Air Facility.
"The Goodyear Aircraft facility essentlally attained its current
configuration durlng WWII with only minor building additions and
modifications in subsequent years. The Navy added several
buildings in the early 1950’s including a large hangar, barracks,
and other facilities.

Contamination was identified in wells in the area around the site
in 1981 and the site was placed on the National Priorities List
in 1984. There have been several rounds of sampling involving
soil borings, well installation, and soil gas sampllng conducted
at the site. These investigations are documented in the final
Remedial Investigation Report dated June 1989 prepared by EPA’s
contractor CH2M-Hill. Contamination has been identified in the
Subunit A aquifer from the vicinity of the former GAC /Navy
boundary and extending approximately 7000 feet to the southwest.
Contamination has been also identified in Subunits B and C in the
immediate vicinity of the former GAC/Navy boundary and in Subunit
C at some distance from the airport. Work has been underway
since March 1989 on an operable unit to clean contaminated ground
water from Subunit A southwest of the main developed portion of
the airport. The final remedy for other site contamination,
including contaminated soils has been determined as stated in the
Record of Decision dated September 1989.

1.3.2 Previous Investigations and Results of Soil

amgllng at the Ioral Facility. For a complete discussion of the

previous soil sampling at the PGA site, refer to the final
Remedial Investigation Report (CH2M Hill 1989). There have been
three rounds of soil sampling intended to identify sources of
volatile organlc contamination at the PGA site. The first round
was conducted in 1985 using hollow-stem augers and involved the
drilling of twelve borings to ground water; six on each of the
former Navy and Goodyear propertles. The second round was
conducted in the summer of 1987 using an air casing-hammer rig
and involved drilling 19 borings to ground water. Ten of these
borings were on former Navy property. Finally, a total of
thirteen additional borings were drilled in November, 1987
according to the same sampling plan as the previous round. This
last round involved drilling twelve borings on former Navy
property and one on the railroad right-of-way which is the
boundary between the two properties. All sampling rounds
involved attempting to retrieve samples at approximately five
foot intervals, although recovery in the coarse-grained zones was



often poor. Figure 4 displays the locations of the previous
sampling on the Loral facility.

The 1985 boring program attempted to investigate the soils near
the hangar aprons, major open drains, and the soils adjacent to
the most contaminated production well on the Navy property. It
also attempted to confirm the presence of volatiles in the
v1c1n1ty of several sludge drying beds and the building housing
major degreasing operatlons at the former GAC facility. TCE was
found at relatively low levels (less than 1000 ppb) in a boring
drilled behind Goodyear building 16 which housed a vapor
degreaser used in a plating shop. TCE was found in only one of
five borings drilled in the old sludge drying beds at the GAC
facility. This boring is only a few hundred feet from the
boundary with the former Navy property and the TCE was found in
every sample from that boring at concentrations less than 150
ppb. Goodyear has maintained in responses to EPA that no
disposal of TCE occurred at the sludge drying beds.

The boring program conducted during the summer of 1987 intended
to investigate the cause of high volatile compound concentrations
in a soil gas survey at both the former Navy and Goodyear
facilities. Only four of the nine borings drilled at the former
GAC facility encountered contamination. The two borings which
were drilled near the sludge drying beds were both free of TCE,
as were three borings drilled at the 1locations of high TCE
concentrations in soil gas along the northern edge of the former
GAC property. Two borings, 0903 and 0908, were drilled near the
two industrial buildings (Buildings 1 and 16) at the GAC facility
which housed degreasing operations and both encountered TCE
contamination. Boring 0903 encountered TCE for almost the entire
soil column above ground water, including one sample at 2500 ppb.
Two borings located in the drummed waste storage areas at the
former GAC facility encountered 1low 1levels of TCE at depth.
Concentrations were less than 260 ppb.

None of the borings drilled in November of 1987 were on Loral
property. In general, no significant levels of volatiles were
found in these borings above the influence of the contaminated
water table, except for levels under 500 ppb found from 5 to 20
feet below grade from hole AC-4. This hole was drilled near a
gate leading from the airport to the Loral facility near Yuma
Road.

In 1988, a pilot soil vapor extraction system was run on Loral
property near the southwest corner of Building 1 in the vicinity
of holes 0903 and 0908. This pilot study is documented in
Appendix S of the RI/FS. This pilot study involved soil vapor
extraction from only one hole and indicated significantly larger
guantities of TCE in soils than anticipated based on soil
sampling results. Over 30 lbs. of volatiles were removed per day
for much of the two-week test period. A similar pilot study was
conducted in an area on the airport property with significantly
lower quantities of TCE removed from the soil.



1.4 Drilling and Sampling Methodology.

1.4.1 Drilling Method and Equipment. All soil sampling
was performed using a CME 75 drill rig and 6-inch 0.D. (3 1/4-

inch I.D.) hollow~-stem auger (HSA) and center plug bit. Since all
borings were located in areas of concrete pavement, coring was
necessary prior to collection of samples. The pavement was cored
using an 8-inch I.D. diamond core barrel. Potable water was used
as the drilling fluid to cool the bit. The water was obtained
from a City of Goodyear fire hydrant located on the airport
property. The drill rig was carefully monitored for hydraulic
leaks and repairs made when necessary. No leaks developed that
would have contaminated the samples.

1.4.2 Sample Retrieval and Handling.
1.4.2.1 Soils

1.4.2.1.1 Sampling Equipment. All sampling
for chemical analyses was done using a stainless steel split-

spoon, 24 inches in length and 3 inches 0.D. (2 3/8 inch I.D.).
A steel sand catcher was also used to retain the sandy soil in
the spoon. Spatulas and other utensils in contact with the
sample during sample preparation were also constructed of
stainless steel. '

1.4.2.1.2 Downhole Sample Retrieval. Augers
were advanced to the top of the designated interval at which time

the center plug bit and drill rods were withdrawn from the hole.
The center plug bit was replaced with a 3-inch 0.D. stainless
steel split-spoon and lowered by the drill rods to the sample
interval through the hollow stem augers. The split-spoon was
driven 18 inches (or to refusal) manually using a 300 pound
weight falling 30 inches. The blow counts were recorded for every

6 inches the barrel penetrated the subsurface and recorded on the
boring logs. If high blow counts (>50 for 6 inches) were
observed, the sampler was driven as far as practical to obtain
the necessary sample volume. After reaching the bottom of the
sample interval the spoon and rods were withdrawn from the auger
and the spoon removed from the rods by the geologist or a helper
wearing clean nitrile gloves. These gloves were not worn during
other drilling or sample handling activities and were stored in a
clean location. The spoon was then taken to a sampling table set
up near the drill rig and disassembled on a clean unused piece of
aluminum foil by the geologist or assistant geologist wearing
clean nitrile gloves. The time of opening the split-spoon was
recorded and a small portion of soil was collected for field
screening. The field screen was performed using an HNu PI-101
Analyzer with a 10.2 eV probe and calibrated using 40 ppm
isobutylene calibration gas. The amount of sample recovery was
measured and the appropriate grab samples and composite samples
were taken from the spoon . The sample was described based on
visual observations for logging purposes by the assistant
' geologist, while the site manager/geologist proceeded with sample



prepafation. Samples were taken for volatile organics and total
organic carbon.

1.4.2.1.3 gogehole(Sample Screening. Prior
to taking each split-spoon sample, the air quality at the top of
the open auger was measured using an HNu meter, (as was the air
quality in the breathing zone at that time). The background or
ambient HNu reading representative of the site was determined
prior to drilling at a location. For split-spoon samples where
the sample volume allowed, a portion of the sample was placed in
a new, clean plastic bag inside of a clean glass jar which was
subsequently covered with foil. While the rest of the samples
were processed and packaged, the sample in the foil-covered jar
was allowed to offgas some of any volatiles present. Upon
completion of the sample packaging for that sample, the headspace
(air inside the foil-covered jar) was tested with the HNu by
inserting the HNu probe through the foil. All HNu readings were
noted on the log and differentiated as to type (i.e. headspace,
top of augers, breathing zone, etc.).

1.4.2.2 Sediment Samples.

: 1.4.2.2.1 Sampling Equipment and Samplé
Retrieval. Sediment samples were recovered using a stainless

. steel cup attached by bolts to a steel pole. The cup was lowered
through the water to the bottom of the center of the channel of
the ditch. The sampling was done with field personnel standing
on the bank of the ditch. The cup was forced down into the
bottom sediments to retrieve the shallow sediments. The cup
filled with sediment was raised slowly back through the water to
the surface where it was transferred to a stainless steel bowl.
Sediment was collected from three closely spaced points (20 feet
apart) within the ditch, starting downstream first to minimize
the affect of turbidity created by the sampling process. These
subsamples were then composited in a stainless steel bowl and
placed in the appropriate sample containers.

An additional soil sample was collected near the water treatment
plant (Figure 5) where construction activity encountered dross
(aluminum smelter ash). During a site inspection by Omaha
District personnel, during plant construction, another dross pile
was located near the treatment plant. A sample was collected from
this dross pile and submitted for analysis.

1.4.3 Sample Preparation and Packaging. VOC samples
were taken from the middle of the recovered split-spoon core and

placed in two 4-oz .glass jars. The jars were filled and sealed
with teflon septum lids. Duplicates were taken by splitting the
retrieved core lengthwise. One of the VOC samples were taken
from one side and the duplicate from the other. Sampling for
total organic carbon (TOC) was done by taking the retrieved core
and compositing the material after the VOC samples were taken.
Compositing was done by crushing and mixing the sample in a
decontaminated stainless steel bowl with a stainless steel



spatula or spoon, quartering the sample, and taking equal
portlons of each quarter to fill one eight-ounce wide mouth glass
jar. The jars were filled 3/4 full and sealed with a Teflon-
lined 1id. Each jar was labeled for all analyses at the site.
The handling of sediment samples was the same as for split-spoon
samples for TOC; they were composited and placed in 8 oz wide-
mouth jars. An additional sample was taken from each boring that
was a composite of all subsamples from that boring. This material
represented the soil (drill cuttings) that was placed in the
druns. ~

1.4.4 Labels, Chain of Custody, and Sample Shipment.

1.4.4.1 Labels. All sample jars were labeled
after the 1id was sealed. The labels were prepared in advance by
the MRD Laboratory using a new bar code format that facilitates
logging in samples at the lab and minimizes time spent in the
field labeling sample jars. The label contained (preprinted) the
sample number, project code (PGA - Loral), station number (boring
number PG90-1, etc.), required analyses and whether the sample is
a grab or comp051te sample. The field sampler added the date and
collection time, the depth of the sample, and the sampler’s
initials to the 1label with an indelible pen at the time of
sampling. The sample number, collection time, and type of
analyses were also marked on the boring log along side the
indicated sampling interval.

The sample number consisted of alphanumeric characters denoting
- the site and type of sample, the boring and the depth, in that
order. The site was denoted PGA for Phoenix Goodyear Airport.
Sample types were denoted as "SB" for soil boring or "sSs" for a
sediment sample. The borings or sample locations were numbered
PG90-1 thru 11; the last part of this number was incorporated
into the sample number. The depth in feet was given as the
nominal depth (i.e. a sample from a depth of 50 feet was denoted
as 050 in the sample number). Thus a sample number PGA-SB-003-020
would indicate a soil boring sample from the Phoenix Goodyear
Airport site, from a depth of 20 feet from boring PG90-3.

No preservatives were added to the samples, but all samples were
placed on ice. The samples were shipped within 24 hours of
sampllng and every effort was made to ship the samples the same
day.

1.4.4.2 Chain-of-Custody Forms. These forms are
intended to track the samples through all persons who have had
custody of the samples. A separate chain-of-custody form was
prepared for samples from each borehole unless samples from a
single boring were placed into two coolers (Appendix D ). This
form shows the project (site) name, station location (boring
number), station number (depth), date and time of collection,
name and signature of person(s) doing sampling, type of sample
(composite or grab), number of containers, and required analyses.
One line was used for each jar; except for the two 4-oz VOA jars.
For example, one line was used for two 4 oz jars for volatile



organic analyses, and another line for the one eight-ounce jar
for TOC, even though the samples were from the same nominal
depth. Separate lines were also used for duplicates. Under the
remarks column, the sample number and container type were marked.
In addltlon, the form was signed as relinquished and dated by the
sampler in the lower portion of the form when the samples were
delivered to the shipper . The original copy of the form was
transported with the samples, and the copy kept for submission
with the drilling 1logs. The samples were always Kkept under
direct observation by the sampler or locked in a secure place
prior to shipment.

1.4.4.3 Packaglng and Shipment. All jars were
w1ped off prior to placement in the coolers. The jars were kept

in a shaded, cool place until being placed in the coolers. The
time between sample preparation and labeling and placement on ice
was minimized and never exceeded 10 minutes. The labeled jars
were enclosed in clear ziplock bags and placed upright on at
least three inches of packing material in coolers provided by the
MRD lab. No jar was allowed to touch another, and packing
material was placed around them to prevent them from touching
during transport. A block of frozen or cubed ice was placed among
the samples along with the packing material. The samples were
covered to the top of the cooler with more packlng material.
The signed chain-of custody forms were placed in a ziplock
plastic bag and taped to the inside top of the cooler just before
the samples were turned over to the shipper . The cooler’s latch
was secured and the cooler l1lid taped shut by strapping tape in at
least two locations. Custody seals, signed and dated, were
affixed across the 1id seam and covered by nylon-reinforced
strapping tape. All samples were shipped within 24 hours of
obtalnlng samples by Federal Express Overnight Delivery to the
Missouri River Division Laboratory in Omaha, Nebraska.

1.4.5 Decontamination.

1.4.5.1 Drilling Equipment. A wash rack was used
for decontamination of all drilling equipment north of building 6
on the Loral facility. The rig and drilling pipe (both auger and
drill rod) was steam cleaned using a high temperature, high
pressure steam cleaner filled with clean water from a City of
Goodyear fire hydrant. Care was taken to clean all work surfaces
and the vehicle wheels. The drill rig and equipment was
decontaminated prior to the start of work and before drilling at
each borehole. '

1.4.5.1 Sampling Equipment. All stainless steel
split-spoons, (and shoes and subs) were decontaminated by an
alconox wash followed by a tap water rinse, followed by a
isopropanol rinse, followed by a deionized/distilled water rinse.
Spilt-spoons were wrapped in aluminum foil following
decontamination and remained wrapped until just prior to being
lowered into the HSA for sampling. All other sampling equipment,
bowls, spatulas, etc. were decontaminated by the wash and rinsing



procedures.

'1.4.6 logs and Backfilling.

1.4.6.1 Logs. A complete and accurate field log
(Appendix A) for each boring was prepared. Each log included
the name of project, hole number, location of boring, type of
drill rig, size and type of bit used, diameter of boring,
location and number of each sample, blow counts, water level
information ( time-lapse between completion of drilling and
measurement), and description of the materials. Soil materials
were classified using the Unified Soil Classification System
(soil description to follow ASTM D 2488-84). Description of
materials included classification, consistency or density,

plasticity, moisture content, color, etc. Descriptions were
based on visual inspection of material in the field and on blow
counts of the penetration tests. The HNu readings from field

screening was recorded on the log. In addition, the time and
date each sample was taken, along with the sample numbers, were
also recorded on the log under the remarks column next to the
sample depth. Additionally, a bound notebook was used to record
any unusual circumstances or conditions which could affect the
results of each sample, as well as a summary of all samples
collected and relevant data for each sample (i.e., time of
collection, analysis, sample number, field screen value, etc.).

1.4.6.2 Backfilling and Disposal of Cuttings. To
comply with the State of Arizona drilling regulations, all

borings not used for soil vapor ports, were backfilled their
entire depth with cement grout. Borings that were cored through
surface pavement were topped off with cement. Drill cuttings were
stored in DOT approved drums and transported to a designated site
at the airport until analytical results were available. From
review of analytical results of the samples obtained from the
borings, it was determined that all drums except those containing
cuttings from boring PG90-4 could be disposed of. This was
discussed with the EPA and airport officials. Agreement was
reached to dispose of the drill cuttings at a designated location
in the undeveloped portion of the airport. Thirteen drums of soil
cuttings were disposed of in this manner on May 19, 1990 by Omaha
District personnel. The three drums containing soils from boring
PG90-4 were sampled for VOCs. Samples were shipped to the MRD
Laboratory, who then submitted them to Environmental Health
Research and Testing, Inc. for analysis. Results of the analyses
on these samples were received on June 25, 1990 and indicated
that the cuttings themselves did not have detectable levels of
VOCs, presumably because of volatilization of TCE during
drilling, handling, and drumming of the soil. A copy of these
results are provided in Appendix H . Based on these results the
remaining drums were disposed of on June 26, 1990 by Omaha
District personnel. This disposal was also done in accordance
with airport wishes. The EPA was also notified of the final
disposal of drill cuttings.



1.4.7 Surveying. Boring locations were made with a
tape from permanent buildings, wells, and other permanent
features present at the site and shown on base maps on which
coordinates are identified. In this way the horizontal
coordinates of the borings can be determined. Oonly horizontal
coordinates are necessary given the low relief and the fact that
ground water elevations will not be needed.

1.4.8 Daily Reports. Daily reports (Appendix C) were
completed by the Site Manager or Geologist after each day’s work.
These reports included information on personnel and equipment
working at the site, work performed (including samples taken),
weather conditions, safety levels (D, modified D, C, etc.) and
equipment, quality control activities (such as HNu background
readings, decontamination procedures), and problems encountered.

1.5 Field Investigation
1.5.1 Description of Work Performed

1.5.1.1 Soil Borings and Sediment Sampling.
Work at the PGA site began on February 4, 1990 and ended on

February 21, 1990. Sediment samples (Table 1) were collected
from a shallow drainage way on the airport property on February
4 (see Figure 6). The next 2 1/2 days were used to purchase
supplies, coordinate with the City of Goodyear for water,
coordinate with Loral personnel concerning daily access within
the plant, and replacement of an inoperable HNu probe.

All clearances were completed prior to start of drilling. This
included coordination with the Arizona Department of Water
Resources (ADWR), with regards to the necessary forms for
drilling. A notice of intent to drill was filed prior to the
start of drilling activities, and within 30 days after completion
of field work Well Driller Reports and Notice of Abandonment
forms were filed with the ADWR for their information. An access
agreement was worked out between the Omaha District Office of
Counsel and the appropriate Loral personnel. Maps of utilities
were made available to the drill crew finalize the boring
locations. Boring locations were staked by Corps of Engineers
personnel prior to the arrival of the drill crew. They were
located using a tape measure and pacing off the distances from a
known point. The rationale for locating each boring is summarized
in Table 2.

Work at the Loral facility began February 8, 1990 with the
drilling of PG90-2. The total number of holes proposed for the
project was. eight (8) (see Figure 7), but before the start of
drilling operations, one of the holes was deleted (PG90-1)
because analytical data from an adjacent previous boring was
supplied by Loral. During the investigation another boring (PG90-
6) was omitted due to safety concerns (discrepancy between plans
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and actual utilities, unknown pavement thickness, low overhead .
‘clearance and overhead utilities).

Anticipated total depth of all borings was estimated at 60 feet
based on depth to ground water at the site. All borings were
advanced to 56.5 feet, as ground water was encountered between 50
and 55 feet at all locations drilled on site. The sampling
interval was set at every five feet using a 3-inch 0.D.,
stainless steel split spoon which was decontaminated after every
sample, and steam cleaned after drilling and sampling of each
boring was completed. Samples collected from each boring are
summarized in Tables 3 to 8. Ground water samples were originally
planned to be collected from selected borings on site. However,
due to the coarse materials (gravel and cobbles) encountered at
the water table it was felt the HydroPunch sampler would be
damaged if sampling was attempted. Therefore no ground water
samples were collected. ‘

1.5.1.2 Soil Vapor Monitoring Ports. The construction
and installation of the soil vapor monitoring ports in borings
PG90-3, PG90-4, PG90-5, and PG90-8 all followed the same basic
design (Figure 8). Two intervals were selected to be monitored
based on site geology. The upper monitoring interval consisted of
predominantly silts and clays, while the lower zone consisted of
sands and gravels, with varying amounts of fines. Specific
construction details for each installation are shown in Appendix
B. All ports were constructed as clusters of two  ports per
location. Ports were constructed of 1-inch diameter flush
threaded PVC riser pipe with a 5-foot long screen. The shallow
port monitored a zone screened at 15-20 feet and the deep port
monitored a zone screerned at 40-45 feet (PG90-3,5, and 8), and
35-40 feet in PG90-4. The zones to be monitored were backfilled
with pea gravel, and ranged in thickness from 20.8 to 22 feet for
the upper zone, and 10.3 to 16.3 feet for the deeper zone.

The original bottom depth of all the borings was 56.5 feet. A
cement plug was placed at the bottom of the boring and had a
thickness of at least 5 feet and not more than 10 feet. A
bentonite seal with a thickness of at least .4 feet was placed
above the cement, with pea gravel above the bentonite, extending
at least 1 foot above the screened interval of the lower zone to
be monitored. A sand layer of at least .5 feet with a bentonite
layer of the same thickness was insalled directly above the pea
gravel. This process was repeated for the 15-20 foot interval
that was also screened for monitoring. Above the upper monitoring
zone, a cement seal was placed to within .6 feet of the ground
surface. The ports were capped with a threaded PVC cap. For
sampling purposes stopcocks adapted for the PVC riser were
enclosed in a ziploc plastic bag and placed within the protective
casing. Flush mounted, locking safety caps were used to seal off
the ports so no stickups woulds obstruct Loral operations in the
plant. The key for all ports was given to the Loral point of
contact, Mr. Randy Clark.
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Differences in the actual installation of the soil gas ports
versus the original design described in the sampling plan
addendum were made because of availability of materials in the
field and refinements made during the field investigation.
Additional layers of sand and bentonite were added above the
gravel pack to prevent grout from entering the pack.

1.5.2 Site Specific Geology. The topography of the Loral
plant is flat, and has no vegetation. Because it is an existing
operational plant, asphalt or concrete covers the first .5-.7
feet of the ground surface. Material encountered in the borings
remained basically consistent throughout the site. From ground
surface to approximately 15 feet, a clayey silt was encountered.
Clay was generally found to extend then appeared and remained
from 15 feet to 30-35 feet. One exception was PG90-8, where the
clay layer extended only from 10 to 15 feet, overlying sand from
15 to 30 feet. In all the borings, sand appeared at 35 feet (one
boring had sandy clay). Sands, gravels, and sandy clays continue
the remaining depths of the borings. '

Ground water was encountered in all borings at the following
depths :

1) PG90-2 ==-———m—m 54.5 feet
2) PG90-3 ==——————- 55.4 feet
3) PG90-4 —-—————-——- 53.6 feet
4) PG90-5 —=—=———=mn 53.6 feet
5) PG90-7 ===—=—=—n 52.9 feet
6) PG90-8 ————————n 53.3 feet

High readings were registered on the Hnu instrument at PG90-4
which resulted in the need to vacate the borehole before sampling
and drilling could continue.

At the completion of drilling activities, a walk over of the site
was conducted with a Loral representative, R. Clark. At that
time, Mr. Clark assured the field geologist, P. Brockman that
Loral had no complaints about the condition of the boring sites.

1.5.3 Field Screening Results. An estimation of the degree
of contamination was based on the readings obtained during the
sampling process by the Hnu instrument. All field screen
measurements were obtained as described in paragraph 1.4.2.1.3.
Soil vapor monitoring ports were installed in the borings that
registered the highest readings with the instrument. The
following field contaminant levels were observed at the boring
locations :

PG90-2, (located near the sewage plant at Loral) no readings
above background were recorded with the HNu.

PG90-3, (located behind building 16, just inside the fence
bordering the railroad tracks) readings were between 2.3 ppm -
3.2 ppm (parts per million), from 20 to 30 feet below ground
surface.
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PG90-4, (located southwest of building 1) recorded significantly
higher hits with the HNu  throughout the boring. Measurements
ranged from 4.0ppm - 80.0ppm (head space). Also, readings from
the top of the augers read from 200 ppm - 500 ppm from 40 to
56.5 feet.

PG90-5, (located at the northwest corner of building 1, adjacent
to a TCA storage tank) provided some sporadic significant hits
from 15 to 50 feet. Although much lower than PG90-4, they ranged
from 5 ppm - 18 ppnm.

PG90-7, (located east of building 6) readings ranged from 0.2 ppm
- 8.8ppm. Although no port was installed in this boring,
possible comtamination of soils from existing storm sewers exists
in the area.

PG90-8, located west of building 26 and east of building 1, had
hits ranging from 0.4ppm - 3.0 ppm. Although a soil wvapor
monitoring port was installed at this location, no significant
contamination was apparent from the readings taken during the
drilling/sampling process.

1.6 Soil Gas Sampling. Soil gas sampling was performed on
existing soil vapor ports on the airport property and Loral
facility and on the eight (8) newly installed ports installed
during this investigation. Soil gas sampling and on site’
analytical services were performed by Hydro Geo Chem, Inc.
located in Tucson, Arizona. Hydro Geo Chem was selected because
of previous sampling they performed at the PGA site for the EPA.
It was felt the resulting data would thus be more consistent with
the previous data generated for the site.

Work was performed on April 16 and 17, 1990 and consisted of soil
gas sample collection and on site analytical services. A total of
twenty-two (22) soil gas sampling ports were sampled over this
two day period. Problems were encountered with the 1laboratory
standard and identification of compounds from installation PG90-
5. This installation was later resampled during soil gas sampling
for Goodyear at the PGA site. All data from this sampling effort
is contained in the Final Soil Gas Report (Appendix I) .

Sampling procedures consisted of purging five well volumes from
each soil gas port. Purging was done with a large vacuum pump
attached to the port with a hose and appropriate fittings.
Sampling was done using a vacuum pump and flow controller. A
stainless steel cartridge was placed in the air stream on the
inlet side of the flow controller. The stainless steel cartridge
contained the carbon-filled glass tube used to sorb the volatiles
from the soil vapor. A precise amount of air was drawn through
the cartridge. The cartridge was then removed, capped, and
labeled for analysis at the mobile lab. Details concerning
analytical procedures are discussed in Appendix I.
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2.0 ANALVTICAL RESULTS-

2.1 Soil Boring and Sediment Sampling Progrém. All soil
samples collected from the six(6) soil borings drilled at the

Loral facility were analyzed for volatile organic compounds.
Selected samples from each boring were also analyzed for total
organic carbon. Sediment samples were collected from three (3)
locations in a drainage ditch on the Phoenix Goodyear Airport
property. These samples were all analyzed for selected metals. An
additional sample was collected southwest of the ground water
treatment plant, at a location previously identified as a dross
pile. This sample was analyzed for PCBs and metals. Additional
samples were also submitted from each boring to determine if the
drill cuttings could be safely disposed of at the PGA site. These
samples were analyzed for metals (Table 9) and volatile organlc.
compounds (see Appendix H). The Missouri River Division
Laboratory analyzed all field and QC samples for this pro;ect
(Appendix J).

_ 2.1.1 Analytical Methods. Soil/sediment samples were
assayed using EPA SW-846, third edition, methodology unless
otherwise stated. Soil samples submitted for volatile organic
compounds were assayed using EPA Method 8240. This analysis also
included a ten (10) peak library search for the tentative
identification of the most prevalent compounds not on the

Hazardous Substance List.

Total organic carbon (TOC) on soil was analyzed by using SW-846
Method 9060/415.1.

Sediment samples were analyzed for metals using EPA methods 7470
(Mercury), 7061 (Arsenic), 7741 (Selenium) and 6010 for all other
metals. EP-Toxicity (method 1310), followed by analyses for
metals were performed on the composite drum samples.

One sample was analyzed for PCBs using method 8080.

2.1.2 Quality Control/Quality Assurance Samples. A

minimum of 10% of the samples collected were field splits sent by
the Missouri River Division Laboratory to a contract 1lab for
quality assurance (QA) assays. No trip blanks or rinsates were
taken for soil samples as recommended by MRD. All labeling and
chain-of-custody procedures were followed according to Corps of
Engineers protocol. All samples were shipped within 24 hours of
obtalnlng samples by Federal Express to the Missouri River
Division (MRD) Laboratory.

Several minor chain-of-custody errors were noted with the samples
upon receipt at MRD Laboratory. All samples were properly
preserved (refrigerated), however, some ice had melted (1/4 inch
of water in the bottom of some coolers) causing some bottle
labels to become wet. No bottles were broken. A pencil was used
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to fill out one chain-of-custody.

VOA - Quality control (QC) samples were analyzed in-house at MRD
Laboratory. Quality Assurance (QA) samples were sent to EHRT,
Cincinnati, Ohio for analysis.

Metals - QC samples were analyzed in-house (MRD). QA samples
. (plus the QC sample labelled ’SW of Treatment Plant’) were sent
to EHRT for analysis. All EP-Toxicity metal samples were sent to
EHRT for analysis.

TOC -~ QC samples were analyzed at EHRT. QA samples were sent to
Tennessee Valley Authority (TVA), Chattanooga, TN for analysis.

PCBs - One QC sample was sent to EHRT for analysis.

2.1.3 Quality Control.

2.1.3.1 Volatile Organics:' All surrogate spike
recoveries were within acceptance ranges on all samples. These
recoveries are reported on each of the data report sheets for
each sample analyzed. Matrix spike/matrix spike duplicate
analyses were performed with all recoveries and relative percent
difference (RPD) results reported within acceptance criteria.
Laboratory duplicate data agreed. Laboratory Control Sample
(commonly Xknown as EPA check samples) analyses showed all
compounds correctly identified with results within acceptance
windows. Laboratory/instrument/method blanks were free of
contamination. The holding times for all samples were met.
There were no problems with the samples during sample analysis.

2.1.3.2 Metals: One extraction blank for EP-
Toxicity analysis contained trace levels of arsenic, and also was
present in the field samples at about the same concentration.
Recoveries for all method Quality Control (spikes, etc.) samples
fell within published acceptance windows. No problems were noted
during sample analysis.

2.1.3.3 Total Organic Carbon: Laboratory Quality
Control results were not reported, except for field duplicate
data which generally showed good agreement.

2.1.3.4 PCBs: The surrogate spike recovery for
the one sample analyzed was within acceptance criteria.

2.1.4 Quality Assurance. No problems were reported in
sample analysis by the various laboratories that served as
Quality Assurance laboratory for this project.

S 2.1.5 Quality Assurance/Quality Control Data
Comparisons. :

2.1.5.1 Volatile Organics: Both the QC Lab (MRD)
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and the QA Lab (EHRT) used Method 8240 from SW-846. Within this
method, two sample preparation procedures are listed. MRD used
the medlum level procedure (methanol extraction) resulting in
detection 1limits being reported of about 500 ug/kg for most
analytes. EHRT used the low level procedure (direct purge-and-
trap of a soil/water mixture) resulting in detection limits being
reported of about 3 ug/kg. Both procedures are acceptable and
should not affect the quality of the data generated at both
laboratories. One major data disagreement was seen in sample
’PGA-SB-004-25’ ' (Table F4) where MRD reported TCE at 5100 ug/kg,
whereas EHRT did not report finding any at a detection limit of
3.2 ug/kg. Both laboratories analyzed their second sample bottle
with the same results being observed for this duplicate. It
appears that both laboratories analyzed the sample correctly.
During drilling and sampling at boring PG90-4, the sample
collected at a depth of 25 feet (PGA-SB-004-25) exhibited an HNu
headspace reading of 70 ppm, the second highest headspace reading
detected from all the samples collected during the 1nvest1gatlon.
The highest reading was from a depth of 30 feet in this same
boring. Soil gas readlngs from boring PG90-4, from the shallow
port also resulted in the highest TCE levels detected during the
soil gas investigation. The high TCE levels recorded by the MRD
lab for sample PGA-SB-004-25 is supported by these other
readlngs. One possible explanation could be sample/bottle mix-up
in the field. All other VOA data agreed.

2.1.5.2 Metals: Data Agreed. There were no QA
samples taken for the EP-Toxicity metals analysis.

2.1.5.3 Total Organic Carbon: Data disagreements
were observed in most samples, however, the impact of these
disagreements (severity) for this project is not known.

2.1.5.4 PCBs: No QA split taken for the one QC-
sample analyzed. :

2.1.6 Data Summary. Trichoroethene (TCE) was
encountered in soil samples in two of the six borings drilled
during this investigation (see Tables 10 to 15). The highest
levels were encountered in boring PG90-4, where TCE was detected
at levels of 5100 to 8700 mg/kg at a depth of 25 feet. Soils at
depths of 15 and 20 feet had TCE present at levels of 500 and 63
to 110 mg/kg respectively. At a depth of 55 feet, soils at the
top of the water table had TCE at levels of 110 to 600 mg/kg. The
other boring that encountered TCE was PG90-5. TCE was detected at
a depth of 55 feet from soils collected at the top of the water
table, at levels of 74 to 110 mg/kg. The presence of TCE in the
soils at the 55 foot depths suggests contamination of soils from
contaminated ground water. The presence of contaminants at
shallower depths suggests contamination from near surface
sources.

Total Organic Carbon (TOC)' samples were collected to 'furnish

additional information that could be used to help quantify VOC
mass in the subsurface. TOC levels ranged from below detection
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limits (<250 mg/kg) to 26,121 mg/kg. The highest levels were
encountered in soils collected at depths of 10 and 20 feet. TOC
levels from soils collected at depths of 30 feet ranged from
below detection limits to 308 mg/kg.

Sediment samples collected from the drainage ditch on PGA
property were tested for metals. These results are shown on Table
16.

One soil sample was collected from a dross pile located near the
ground water treatment plant (see Table 17), and was analyzed for
metals and PCBs. PCBs were detected at 266 ug/kg, as well as high
levels of metals; aluminum 19,000 mg/kg, cadmium 77.9 mg/kg, .
chromium 758 mg/kg, copper 18,100 mg/kg, iron 21,800 mg/kg, lead
1370 mg/kg, manganese 1480 mg/kg, nickel mg/kg, zinc 3630 mg/kg.
These high levels are characteristic of smelter ash associated
with smelting of scrap aluminium and plane parts.

2.2 So0il Gas Sampling. Soil gas sampling was performed on
the existing soil vapor ports at the Airport property and Loral
Facility and on eight (8) newly installed ports. Work was
performed on April 16 and 17, 1990, and consisted of soil gas
collection and analyses on site with a mobile laboratory. PG90-5
was resampled on July 9, 1990, due to problems initially
encountered with the laboratory standard and the identification
of two chlorinated hydrocarbons, carbon tetrachloride and 1,1,1
trichloroethane (TCA).

This investigation was conducted by Hydro Geo Chem, Inc. under
contract to the U.S. Army Corps of Engineers.

2.2.1 Introduction. All soil gas sampling was done at
nine (9) 1locations on the site. All sampling was done at
existing soil gas monitoring installations with the following
chlorinated volatile hydrocarbons being analyzed:

tetrachloroethene (PCE)
trichloroethene (TCE)
1,1-dichloroethene (1,1-DCE)
1,1,1-trichloroethane (1,1,1-TCA)
carbon tetrachloride (CC14)
chloroform (CHClj,)

2.2.2 Analytical Methods and Instrumentation. Samples

were collected using a computerized mass-flow controller to
regulate flow and volume measurement. The volatile chlorinated
organics were collected in a glass cartridge contained in a
stainless steel housing. The glass cartridges were packed with
three activated carbons - carbotrap, carbopak, and carbosieve S-
111. These carbons were selected to collect organics with widely
different volatiles. The cartridges were assayed on site in a
mobile laboratory equipped with an Envirochem 850 Thermal Tube
Desorber, a Varian 3400 Gas Chromatograph, a Tracor 700A Hall
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Detector, a Tracor 703 PID Detector, a J.W. Scientific DB 624 30m
Megabore column, a Spectra Physics 4400 Chrom Jet Integrator and
a Varian 3400 Integrator. Gas chromatography was used to identify
and measure concentrations of the selected compounds. The soil
gas cartridges were desorbed at a temperature of 380 °c using a
thermal desorption unit. Samples were injected by the desorber
into a gas chromatograph equipped with a capillary column and a
photoionization (PID) and Hall conductivity detector.

2.2.3 Quality Assurance/Quality Control. Standards were

prepared from stock solutions of neat reagent grade compounds.
For working standards or daily standards, a measured volume of
the standard solution was injected through a septum into a
nitrogen filled one-liter glass gas bottle. A measured volume of
the resulting gas mixture was injected into a 200-ml/min helium
stream into a carbon-packed cartridge. After two minutes, the
cartridge was transferred to a thermal desorber and analyzed as a
regular soil-gas sample.

Prior to sampling each day, field blanks of the sampling
apparatus were taken to check for background contamination of the
sampling system and cartridge. Reproducibility was demonstrated.
by doing serial duplicates from 10% of the sample 1locations.
Detection limits were 0.01 ug/l (micrograms per liter) or less
soil gas with the analyses being reported to two significant
figures. The minimum amount being reported was 0.01 ug/l.

2.2.4 Analytical Results. Table 18 is a summary of
analytlcal results from the April 16-17, 1990, sampling efforts,
and resampling of PG90-5 on July 9, 1990. Table 19 is a summary
of the QA samples sent to another laboratory for verification of
analytical results. The QC/QA sample analysis for PG90-4-20 and
SVEA1-37 compare favorable.

The U.S. Army Corps of Engineers installed soil vapor monitoring
ports in borings PG90-3, PG90-4, PG90-5, and PG90-8. There were
two soil monitoring ports per bore hole; one at 20 feet and the
other at 40-45 feet. The other soil gas analyses reported in
Table 18 were resamples of formerly installed EPA soil monitoring
ports.

' Soil boring PG90-3 located on the west side of Bﬁilding 36 had
detectable amounts of TCE, 1,1,1-TCA, and 1,1-DCE.

Soil boring PG90-4, located southwest of Building 16, had high
levels of TCE at the 20 foot depth (3350 ug/l and 3460 ug/l),
moderate levels of PCE (268 ug/l and 307 ug/l), and lower levels
of 1,1-DCE (68 ug/l and 991 ug/l). At the 40 foot depth, TCE was
. reported at 683 ug/l, PCE was found at 103 ug/l, and 1,1-DCE was
found at 88 ug/l. Chloroform and carbon tetrachloride had minor
hits of 2.8 and 2.1 ug/l respectively.

Soil boring PG90-5, located on the west side of Building 1, had
high hits of 1,1,1-TCA and 1,1-DCE. Moderate to non-detectable
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levels were reported for TCE and PCE.

Soil boring PG90-8, located on the west side of Building 26, had
moderate hits of TCE and 1,1-DCE at the 20 foot and 40 foot depth
levels. Small amounts of chloroform and PCE were reported for
the 20 foot and 40 foot depths.
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TABLE 1

SAMPLE SUMMARY FOR SEDIMENT SAMPLING

Sample Sample Sample Sample
Depth Date Time (1) No. Analysis
0.0 - 0.3 2/ 4/90 1525 PGA-SB-009 METALS
0.0 - 0.3 2/ 4/90 1455 PGA-SB-010 METALS
0.0 - 0.3 2/ 4/90 1425 PGA-SB-011 METALS
0.1 - 0.5 2/ 4/9'0 1512 DROSS SAMPLE METALS
PCB

(1) Hours



Boring # Location

PG90-2 Adjacent to Sewage TP
PG90-3 West of bldg 16
PG90-4 SW corner of bldg 1
PG90-5 NW corner of bldg 1
PG90-7 E side of bldg 6
PG90-8 W side of bldg 26

| TABLE 2

Rationale _

This is to identify contamination
associated with possible past disposal of
volatiles/metals to a sewage sludge bed.

This is to investigate potential
volatile organics and metals
contamination resulting from the
operation of a TCE degreaser and plating
shop in the northern part of building 16.

This boring is intended to investigate
contamination from leaking storm sewers
from beneath building 1.

This is intended to identify any
contamination at depth resulting from the
operation of a possible former TCE
storage tank at that location.

This boring is intended to investigate
contamination from leaking storm sewers
and floor drains from beneath building 6.

This is intended to investigate the
contamination at depth possibly resulting
from the operation of a former vapor
degreaser located in this building. Odors
have been reported by employees working in
offices located at the former site of the
degreaser.



TABLE

3

SAMPLE SUMMARY FOR SOIL BORING PG90-2

Sample Sample Sample Saﬁple Analysis Field (2

Depth Date Time (1) No. Screen (ppm)
5.0 - 7.0 2/ 8/90 1055 PGA-SB-002-05 voa (3) <1
10.0 - 12.0 2/ 8/90 1315 PGA-SB-002-10 VoA <1
15.0 - 17.0 2/ 8/90 1340 PGA-SB-002-15 VoA <1
20.0 - 21.5 2/ 8/90 1400 PGA-SB-002-20 voa,Toc(4) 1.6
25.0 - 26.5 2/ 8/90 1415 PGA-SB-002-25 VoA <1
30.0 - 31.5 2/ 8/90 1445 PGA-SB-002- 30 VoA 1
35.0 - 36.5 2/ 8/90 1500 PGA-SB-002-35 VoA 1
40.0 - 41.5 2/ 8/90 1525 PGA-SB-002-40 VoA <1
45.0 - 46.5 2/ 8/90 1600 PGA-SB-002-45 VOA, TOC 2.6
50.0 - 51.5 2/ 8/90 1645 PGA-SB-002-50 VOA 1.2
55.0 - 56.5 2/ 8/90 1725 PGA-SB-002-55 VoA . 0.7
(1) Hours

(2) Headspace analysis with

(3) Volatile Organic Analysis
(4) Total Organic Carbon

HNu instrument



TABLE 4

SAMPLE SUMMARY FOR SOIL BORING PG90-3

(2) Headspace analysis by HNu instrument
(3) Volatile Organic Analysis
(4) Total Organic Carbon

Sample Sample Sample Sample Analysis Field (2
Depth Date Time (1) No. Screen (ppm)
¢
5.0 - 6.5 2/ 9/90 1510 PGA-SB-003-05 voa (3) 0
10.0 - 11.5 2/ 9/90 1520 PGA-SB-003-10 voa, Toc(4) 1.6
15.0 - 16.5 2/ 9/90 1530 PGA-SB-003-15 VOA 0.4
©20.0 - 21.5 2/ 9/90 1545 PGA-SB-003-20 VoA 2.3

25.0 - 26.5 2/‘9/90 1555 PGA-SB-003-25 VOA 2.5
30.0 - 31.5 2/ 9/90 1625 PGA-SB-003-30 VOA, TOC 3.2
35.0 - 36.5 2/ 9/90 1640 PGA-SB-003-35 VoA 1.2
40.0 - 41.5 2/ 9/90 1655 PGA-SB-003-40 VoA 1.2
45.0 - 46.5 2/ 9/90 1715 PGA-SB-003-45 VOA 0.6
50.0 - 51.5 2/ 9/90 1730 PGA-SB-003-50 VOA 1.1
55.0 - 56.5 2/ 9/90 1755 PGA-SB-003-55 VOA 1.2
(1) Hours



TABLE 5

SAMPLE SUMMARY FOR SOIL BORING PG90-4

Sample Sample Sample Sample Analysis Field (2)

Depth Date Time (1) No. Screen (ppm)
5.0 - 6.5 2/13/90 1032 PGA-SB-004-05 voa (3) 13
10.0 - 11.5 2/13/90 1050 PGA-SB-004-10 voa, Toc (%) 30
15.0 - 16.5 2/13/90 1100 PGA-SB-004-15 VoA 45
20.0 - 21.5 2/13/90 1114 PGA-SB-004-20 VoA 55
25.0 - 26.5 2/13/90 1131 PGA-SB-004-25 VoA 70
30.0 - 31.5 2/13/90 1258 PGA-SB-004-30 VOA, TOC 80
35.0 - 36.5 2/13/90 1310 PGA-SB-004-35 VoA 4
40.0 - 41.5 2/13/90 1352 PGA-SB-004-40 VoA 20
45.0 - 46.5 2/13/90 1420 PGA-SB-004-45 VOA 4
50.0 - 51.5 2/13/90 1450 PGA-SB-004-50 VoA 11
55.0 - 56.5 2/13/90 1512 PGA-SB-002-55 VOA 30
(1) Hours

(2) Headspace analysis by HNu instrument
(3) Volatile Organic Analysis
(4) Total Organic Carbon



TABLE 6

SAMPLE SUMMARY FOR SOIL BORING PG90-5

Sample Sample Sample Sample Analysis Field (2)
Depth Date Time (1) No, Screen (ppm)

5.0 -6.5 2/15/90 0915 PGA-SB-005-05 voa (3) 1.2

10.0 - 11.5 2/15/90 0923 PGA-SB-005-10 voa,Toc(®) 0.4

15.0 - 16.5 2/15/90 0930  PGA-SB-005-15 VoA 12

20.0 - 21.5 2/15/90 0945 PGA-SB-005-20 VoA 5

25.0 - 26.5 2/15/90 0957 PGA-SB-005-25 VoA 18

30.0 - 31.5 2/15/90 1015 PGA-SB-005- 30 VOA,TOC 7

35.0 - 36.5 2/15/90 1052 PGA-SB-005-35 VoA 2

40.0 - 41.5 2/15/90 1103 PGA-SB-005-40 voa 2.5

45.0 - 46.5 2/15/90 1118 PGA-SB-005-45 voa 5

50.0 - 50.8 2/15/90 1135 PGA-SB-005-50 voa 7

55.0 - 56.5 2/15/90 1152 PGA-SB-005-55 voa 1.4

(1) Hours

(2) Headspace analysis by HNu instrument
(3) Volatile Organic Analysis
(4) Total Organic Carbon



TABLE 7

SAMPLE SUMMARY FOR SOIL BORING PG90-7

(2) Headspace analysis by HNu instrument
(3) Volatile Organic Analysis
(4) Total Organic Carbon_

Sample Sample Sample Sample Analysis Field (2)

Depth _ Date Time (1) No, Screen (ppm)
5.0 - 6.5  2/19/90 1405 PGA-SB-007-05 voa (3) 0.2
10.0 - 11.5 2/19/90 1412 PGA-SB-007-10 voa,Toc(®) 0.8
15.0 - 16.5 2/19/90 1418 PGA-SB-007-15 VoA 0.6
20.0 - 21.5 2/19/90 1428 PGA-SB-007-20 VoA 5.0
25.0 - 26.5 2/19/90 1440 PGA-SB-007-25 VoA 5.0
30.0 - 31.5 2/19/90 1450 PGA-SB-007-30 VOA, TOC 0.6
35.0 - 36.5 2/19/90 1510 PGA-SB-007-35 VoA 3.1
40.0 - 41.5  2/19/90 1515 PGA-SB-007-40 voa 8.8
45.0 - 46.5 2/19/90 1535 PGA-SB-007-45 VoA 7.2
50.0 - 51.5  2/20/90 0910 PGA-SB-007-50 VoA 0.4
55.0 - 56.5  2/20/90 0930 PGA-SB-007-55 VoA -
(1) Hours



TABLE 8

SAMPLE SUMMARY FOR SOIL BORING PG90-8

Sample Sample Sample .Sample Analysis Field (2)

Depth Date Time (1) No, Screen (ppm)
5.0 - 6.5  2/16/90 1006  PGA-SB-008-05 voa (3 0.8
10.0 - 11.5 2/16/90 1012 PGA-SB-008-10 voa,Toc(®) 1.2
15.0 - 16.5 2/16/90 1020 PGA-SB-008-15 VoA 1.0
20.0 - 21.5 2/16/90 11032 PGA-SB-008-20 VoA 1.8
25.0 - 26.5 2/16/90 1040 PGA-SB-008-25 VoA 1.2
30.0 - 31.5 2/16/90 1145 PGA-SB-008-30 VOA, TOC 3.0
35.0 - 36.5 2/16/90 1155 PGA-SB-008-35 VOA 0.4
40.0 - 41.5 2/16/90 1205 PGA-SB-008-40 voa 2.0
45.0 - 46.5 2/16/90 1220 PGA-SB-008-45 VoA 1.0
50.0 - 51.5 2/16/90 1230 PGA-SB-008-50 voa 1.0
55.0 - 56.5 2/16/90 1253 PGA-SB-008-55 voa 1.0
(1) Hours

(2) Headspace analysis by HNu instrument
(3) Volatile Organic Analysis
(4) Total Organic Carbon



TABLE 9

ANALYTICAL RESULTS FOR DRUM SAMPLES

(1) EP-Toxicity Metals Results;
(2) also found in blank

units = ug/kg

METAL/1D(D) PGA- SB-002-DRUM PGA-SB-003-DRUM
Arsenic 5.4(2) 5.5(2)
Barium 153 58.3
Cadmium <3.6 <3.6
Chromium <4.7 <4.7
Lead <12.7 <12.7
Mercury <0.1 <0.1
Selenium <1.8 <1.8
Silver <4.7 <4.7

METAL/ID PGA-SB-004-DRUM PGA-SB-005-DRUM
Arsenic 4.7(2) 4.9(2)
Barium 270 291
Cadmium <3.6 <3.6

~ Chromium <4.7 <4.7
Lead <12.7 <12.7
Mercury <0.1 <0.1
Selenium <1.8 <1.8
Silver <4.7 <4.7

METAL/ID PGA-SB-007-DRUM PGA-SB-008-DRUM
Arsenic 4.4(2) 3.9(2)
Barium <1l.7 209
Cadmium <3.6 <3.6
Chromium <4.7 <4.7
Lead <12.7 <12.7
Mercury <0.1 <0.1
Selenium <1.8 <1.8
Silver - <4.7 <4.7



TABLE 10

ANALYTICAL RESULTS FOR SOIL BORING PG90-2

Sample Sample Date Analysis

No. Date Analyzed voa(l) ,TOC(Z)
PGA-SB-002-05 2/ 8/90 2/ 9/90 BDL Na(3)
PGA-SB-002-10 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-15 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-20 2/ 8/90 2/ 9/96. ~ BDL . 21970
PGA-SB-002-25 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-30 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-35 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-40 2/ 8/90 2/ 9/90 BDL NA
PGA-SB-002-45 2/ 8/90 2/13/90 - BDL <250

-45-QC 2/ 8/90 - NA <250
PGA-SB-002-50 2/ 8/90 2/10/90 BDL NA
PGA-SB-002-55 2/ 8/90 2/12/90 BDL NA

-55-QA 2/ 8/90 2/26/90 (4) NA

(1) Trichloroethene in mg/kg (dry weight).

(2) Total Organic Carbon in mg/kg (dry weight).

(3) Not Analyzed

(4) QA laboratory reported 47 ug/kg benzene, 22 ug/kg toluene,
92 ug/kg ethylbenzene, 27 ug/kg 1,2-dichloroethene.



TABLE 11

ANALYTICAL RESULTS FOR SOIL BORING PG90-3

Sample Sample Date Analysis
No. Date Analyzed voall) toc(2)
PGA-SB-003-05 2/ 9/90  2/12/90 BDL Na(3)
PGA-SB-003-10 2/ 9/90 2712790 BDL 9575
PGA-SB-003-15 2/ 9/90 2712790 BDL NA
PGA-SB-003-20 2/ 9/90 2712790 BDL NA
-20-QC 2/ 9/90  2/12/90 BDL
PGA-SB-003-25 2/ 9/90 2712790 BDL NA
-25-QA 2/ 9/90  2/16/90 4) .
PGA-SB-003-30 . 2/ 9/90  2/12/90 BDL <250
. -30-QC 2/ 9/90 - 257
PGA-SB-003-35 2/ 9/90 2712790 BDL NA
PGA-SB-003-40 2/ 9790  2/12/90 BDL NA
PGA-SB-003-45 2/ 9/90 2713790 BDL NA
PGA-SB-003-50 2/ 9/90 2713790 BDL NA
PGA-SB-003-55 2/ 9/90  2/13/90 BDL NA

(1) Trichloroethene in mg/kg (dry weight).
(2) Total Organic Carbon in mg/kg (dry weight).

(3) Not Analyzed

(4) QA laboratory reported 38 ug/kg toluene.



TABLE 12

ANALYTICAL RESULTS FOR SOIL BORING PG90-4

Sample Sample Date Analysis
No. Date Analyzed | voa(D) toc(2)
PGA-SB-004-05 2/13/90  2/14/90 BDL Na(3)
PGA-SB-004-10 2/13/90  2/14/90 BDL 15784
PGA-SB-004-15 2/13/90  2/14/90 500 NA
PGA-SB-004-20 2/13/90  2/14/90 63 NA
-20-QC 2/13/90  2/14/90 110 NA
PGA-SB-004-25 2/13/90  2/14/90 5100 NA
-25 (4) 2/13/90  2/15/90 8700 NA
-25-QA 2713790  2/23/90 (5)
PGA-SB-004-30 2/13/90  2/14/90 BDL 308
-30-QC  2/13/90 - NA <250
PGA-SB-004-35 2/13/90  2/14/90 BDL NA
PGA-SB-004-40 2/13/90  2/15/90 BDL NA
PGA-SB-004-45 2/13/90  2/15/90 BDL NA
PGA-SB-004-50 2/13/90  2/15/90 BDL NA
PGA-SB-004-55 2/13/90  2/15/90 600 NA

-55 (3) 2/13/90 2/21/90 ' 110 NA

(1) Trichloroethene in mg/kg (dry weight).

(2) Total Organic Carbon in mg/kg (dry weight).

(3) Not Analyzed

(4) Lab duplicate.

(5) QA lab reported below detection limits for all volatile
organics in this sample.



"TABLE 13

ANALYTICAL RESULTS FOR SOIL BORING PG90-5

Sample Sample Date 1 Analysis 2

No. Date Analyzed voa(l) Toc(2)

PGA-SB-005-05- 2/15/90  2/16/90 . BDL - na(®
PGA-SB-005-10 2/15/90 2/16/90 BDL 640
PGA-SB-005-15 2/15/90 2/16/90 BDL NA
PGA-SB-005-20 2/15/90  2/16/90 BDL NA
-20-QC 2/15/90 2/16/90 BDL NA
PGA-SB-005-25 2/15/90  2/16/90 BDL NA
-25-QA 2/15/90 3/ 1/90 BDL NA
PGA-SB-005-30 2/15/90  2/16/90 BDL <250
-30-QC  2/15/90 - NA <250
PGA-SB-005-35 2/15/90 2/16/90 BDL NA
PGA-SB-005-40 2/15/90  2/16/90 BDL NA
PGA-SB-005-45 2/15/90 2/19/90 BDL NA
PGA-SB-005-50 2/15/90 2/16/90 BDL NA
PGA-SB-005-55 2/15/90 2/16/90 110 -NA
-55 (4) 2/15/90 2/23/90 74 NA

(1) Trichloroethene in mg/kg (dry weight).

(2) Total Organic Carbon in mg/kg (dry weight).
(3) Not Analyzed

(4) Lab duplicate.



TABLE 14

ANALYTICAL RESULTS FOR SOIL BORING PGS0-7

Sample Sample ' Date Analysis
No. Date Analyzed voall) toc(?)
PGA-SB-007-05 2/19/90 2/21/90 BDL NA
PGA-SB-007-10 2/19/90 2/21/90 BDL 5237
PGA-SB-007-15 2/19/90 2/21/90 BDL NA
" PGA-SB-007-20 2/19/90 2/21/90 BDL NA
-20-QC 2/19/90 2/22/90 BDL NA
PGA-SB-007-25 2/19/90 2/22/90 BDL NA
-25-QA 2/19/90 2/23/90 BDL NA
PGA-SB-007-30 2/19/90 2/22/90 BDL 278
30-Q¢  2/19/90 - NA <250
PGA-SB-007-35 2/19/90 2/22/90 BDL NA
PGA-SB-007-40 2/19/90 2/22/90 BDL A NA
PGA-SB-007-45 2/19/90 2/22/90 BDL NA
PGA-SB-007-50 2/20/90 2/22/90 BDL NA

PGA-SB-007-55 2/20/90 2/22/90 BDL NA

(1) Trichloroethene in mg/kg (dry weight).
(2) Total Organic Carbon in mg/kg (dry weight).
(3) Not Analyzed



TABLE 15

' ANALYTICAL RESULTS FOR SOIL BORING PG90-8

Sample Sample Date Analysis

No. Date Analyzed voa(D) toc(2)
PGA-SB-008-05 2/16/90  2/19/90 BDL Na(3)
PGA-SB-008-10 2/16/90 2/19/90 BDL 26121
PGA-SB-008-15 2/16/90 2/19/90 BDL NA
PGA-SB-008-20 2/16/90 2/19/90 BDL NA

-20-QC  2/16/90 2/19/90 BDL NA
PGA-SB-008-25 2/16/90 2/19/90 BDL NA

-25-QA 2/16/90 3/ 1/90 BDL NA
PGA-SB-008-30 2/16/90 2/19/90 BDL <250

30-QC  2/16/90 - NA 272
PGA-SB-008-35 2/16/90 2/19/90 BDL NA
PGA-SB-008-40 2/16/90 2/21/90 BDL NA
PGA-SB-008-45 2/16/90 2/21/90 ’ BDL NA
PGA-SB-008-50 2/16/90 2/21/90 BDL NA
PGA-SB-008-55 2/16/90 2/21/90 BDL NA

(1) Trichloroethene in mg/kg (dry weight).
(2) Total Organic Carbon in mg/kg (dry weight).
-(3) Not Analyzed



TABLE 16

ANALYTICAL RESULTS FOR SEDIMENT SAMPLES(1)

Metal/ID PGA-SS-009 PGA-SS-010 PGA-SS-010-QC PGA-SS-011
‘Antimony <50 <50 <50 <50
Arsenic 3.1 3.3 3.8 3.3
Beryllium <2 <2 <2 ) 3
Cadmium <3 <3 <3 <3
Chromium 17 44 43 29
Copper 13 51 44 20
Lead <10 21 15 11
Mercury <0.05 <0.05 ‘ 0.06 : <0.05
Nickel 10 14 14 14
Silver <10 <10 <10 <10
Selenium <0.2 <0.2 <0.2 _ <0.2
Thallium <100 <100 : <100 ' ;100
Zinc 32 53 54 50

(1) units = mg/kg (dry weight)



TABLE 17

ANALYTICAL RESULTS OF DROSS SAMPLE
SOUTHWEST OF TREATMENT PLANT

METAL(D) pce(2)

Aluminum 19000 ' Aroclor-1016 <28
Antimony <1l.6 Aroclor-1221 <28
Arsenic <0.34 Aroclor-1232 <28
Beryllium 0.73 ' Aroclor-1242 <28
Cadmium 77.9 Aroclor-1248 <28
Chromium 758 Aroclor-1254 266
Copper 18100 . Aroclor-1260 <28
Iron 21800

Lead 1370

Manganese 1480

Mercury 0.1

Nickel 238

Selenium 1.5

Silver 11.1

Thallium <146

Zinc 3630

(1) units = mg/kg (dry weight)
(2) units = ug/kg



TABLE 18
SUMMARY OF ANALYTICAL RESULTS
~ APRIL 17, 1990
LORAL FACILITY
GOODYEAR, ARIZONA
(UNITS OF CONCENTRATION, uG/L gas)

* = RESAMPLED JULY 9, 1990

** = MISIDENTIFIED AS INDICATED BY RESAMPLING
A,B = SERIAL DUPLICATES

ND = NOT DETECTED ABOVE DETECTION LIMIT OF 0.01 uG/L (GAS)

ND ©

SAMPLE DEPTH 1,1-DCE  CHLORO 1,1,1- CARBON TCE PCE
FORM TCA TET
SG-TRIP* 0 ND ND ND ND ND ND
FB17APR 0 ND ND ND . ND ND . ND
0910 -A 60.00 ND 15.00 ND ND 516.00 10.90
0910 -B 60.00 ND 16.00 ND ND 518.00 6.50
PG903 45.00 29.20 ND 25.10 ND 125.00 0.98
PG903 20.00 14.40 ND 208.00 ND 55.00 0.67
PG904-A 20.00 67.60 0.70 ND 38.20 3350.00 268.00
PGS04-B 20.00 99.00 1.00 ND 64.00 3460.00 307.00
PG904 40.00 87.60 2.76 ND 2.14 653.00 103.00
PG905 45.00 2400.00 ND 2070.00 ND  453.00 14.10
PGY05-A*.  45.00 1590.00 ND 2510.00 ND 31.1 ND
PGY05-B* 45.00 2280.00 ND 2050.00 ND 35.4 ND
- PG905 20.00 1910.00 ND ND 1720.00** 63.00 @ 1.00
PGS05-A* 20.00 3280.00 ND 1880.00 ND 666.00 6.29
PG905-B* 20.00 3910.00 ND 1900.00 ND 740.00 6.58
PG908 20.00 464.00 10.20 ND ND  445.00 3.33
PG908 45.00 552.00 . 17.90 ND ~ ND 389.00 1.55
SVEAl 7.00 5.59 0.87 ND ND 168.00 4.85
SVEAl 17.00 0.24 ND ND ND 5.93 ND
SVEA] 27.00 0.19 ND ND ND 4.53 ND
'SVEAL-A 37.00 33.90 3.71 0.86 ND 1230.00 27.30
SVEAl1-B 37.00 58.40 4.37 ND ND 1080.00 22.80
SVEA2 7.00 - 5.55 0.95 32.90 ND 103.00 1.18
SVEA2 17.00, 14.10 ND 63.70 ND 7.42
SVEA2 27.00 0.37 2.44 ND ND 4.15 ND
SVEA2 37.00  48.80 4.11 ND 0.56 755.00 27.40
SVEA3 7.00 4.97 ND ND ND 216.00 13.30
SVEA3 17.00 11.80 3.47 ND ND 72.30 0.55
SVEA3 27.00 ~ND ND " ND ND 17.60 0.23
SVEA3 37.00 73.50 1.82 6.63 0.69 306.00  26.10
W0903 - 62.00 98.80 6.83 ND ND 442.00 10.00



TABLE 19
SUMMARY OF OUTSIDE LAB VERIFICATION
ANALYTICAL RESULTS
EPA 601 - PURGEABLE HALOCARBONS
LORAL FACILITY, GOODYEAR, ARIZONA
(UNITS OF CONCENTRATION, uG/L GAS)

COMPOUND PGS04-20 SVEA1-37
CHLOROMETHANE ND ND
BROMOMETHANE ND ND
VINYL CHLORIDE . ND ND
CHLOROETHANE ND ND
DICHLOROMETHANE ND ND
TRICHLOROFLUOROMETHANE ND ND
1,1-DICHLOROETHENE 89.20 29.80
1,1-DICHLOROETHANE ND ND
TRANS-1,2-DICHLOROETHENE ND ND
CHLOROFORM 58.70 12.20
1,2-DICHLOROETHANE ND ND
1,1,1-TRICHLOROETHANE ND ND
CARBON TETRACHLORIDE 52.40 : 9.89
BROMODICHLOROMETHANE ND ND
1,2-DICHLOROPROPANE - ND ND
TRANS-1,3-DICHLOROPROPENE ND ND
TRICHLOROETHENE 3080.00 1020.00
DIBROMOCHLOROMETHANE. ND - ND
1,1,2-TRICHLOROETHANE ND ND
CIS-1,3-DICHLOROPROPENE ND ND
2-CHLOROETHYLVINYL ETHER ND ND
BROMOFORM ND ND
1,1,2,2-TETRACHLOROETHANE ND ND
TETRACHLOROETHENE 322.00 82.20

CHLOROBENZENE ND ND



FIGURES



UNIDYNAMICS
PHOENIX, INC. B

{IGHWAY 865

' (BUCKEYE RO

8000 FEEY

FIGURE 1

SITE LOCATION MAP
PHOENIX-GOODYEAR AIRPORY
REMEDIAL INVESTIGATION

WE63600.FQ NOV 1887



-

et I

]

2

e H

ﬂ ! (-]

HoLe 3

5 [ =
| |
] v
! 4
[ o

GOODYEAR [ AVONDALE

PROJECT SITE

LOCATION MAP

r = 2000

2000 [] 2000 4000 6000 8000 qb
e —

" 1e«2000 -0°

o

SITE TOPOGRAPHY AND FEATURES

PHOENIX GOODYEAR AIRPORT SITE

'FIGURE 2



FEET :
BELOW UNIDYNAMICS GOODYEAR PHOENIX GOODYEAR
GROUND PHOENIX, INC AEROSPACE CORP MUNICIPAL AIRPORT

<
o
Z
S
]
m
pus |
..(l (7]
55 @
5% -
A3 2
-d ~ =
< i
x> |
=]
e @
. o
e
z
=
[}
m
2 : :
a0 ) 3 Avly A
R B N LRt
8 1n o !:?}ﬁi}m_}é?‘-:)jg/fé% i
z AT ‘-f":'z?’/%/"fs" ‘ "?fo'}:'"
3 I ;.fv,f.f.ﬁ‘é;?fu;fﬂ?f A
ou Y77 ¥, ’b,ct.[?.;f} X} 7N
| 3 (Al ge s giis
-~ ./l ’\ f ,‘/,,.(‘,.
p : r‘:-. s l.} £
4 ;{6
2 e

l:'« / ":‘ ;:",;.f
SN
n" v, ?5' ‘,6}‘. ¥ t': »

SIPITAS

L] X
’

GEOLOGIC CROSS S8ECTIONS SIMPLIFIED
ACTUAL DEPTHE VAR AGAGSS THE BITE. CROSS SECTIONAL
' VIEW OF GEOLOGY
PHOENIX GOODYEAR AIRPORT RI/FS

LOWER
UNIT (LCU)

w
=
W
17}
-
a
a
=
w
P.
<
0@
w
=
o
)
0]
Z
o
o

ADD63605.AD JUNE 1988



1 = ] L L | |
| { i | | | l l 1
1981 1982 . 1983 1984 1985 1986 1987 1988 1989

b

ADHS IDENTIFIES A |
CONTAMINATED PO 1S PHASE | Rl PHASE .II Rl ps
GROUNDWATER LA ON AN ~-/\— A, \
AT GOODYEAR, | ‘ UPI INITIATES RI/FS COMPLETES RI/FS
| THE NPL
ARIZONA |
- PHASE If RI
 PHASE I RI - Fs
AN — —/\ /\— A\
EPA INITIATES RI/FS COMPLETES RI/FS
GAC INITIATES RI/FS COMPLETES RI/FS

EPA SECTION 16
INITTATES . OU ROD
SECTION 16  SIGNED

OUFS . '
A AN

GAC BEGINS STARTUP OF RA"
DESIGN OF (SCHEDULED)
SECTION 16 RA
FIGURE ES-3 |
SUMMARY OF MAJOR ACTVITIES
AT PHOENIX GOODYEAR AIRPORT

RDD63605.AD JUNE 1989 PHOENIX GOODYEAR AIRPORT RI/FS



YUMA RD

PHoEAII X =
GCOODYEAR
AIRPORT

_ sa’-'z:?ée% 2

00919
Qo920
QeAc2

OEs~<

=330
g::‘:fg O?ol

, 25~ 240
" . '-s530
‘ 46« 220
39~ 100

LireHErELd RD.

GOODYEAR
AEROSPACE
CORP,

LEGEND
O No T<E DETECTED

@ TCE DETECTED QN4Y
AT WATER TABLE

@® TCE DETECTED

TCE /v Dors

TCE ConcEMNTRATIENS
N FPPB.

OAVLY SAMPLES DE-T T/UC-S
TCE ARE SHaWA

Note: Ouly GC rZSulfs SAowa) Far
Fall’ 1987 berings

FIGURE 4



- 16GMW-1 - 16 GMW.3 .
G } GAC #3

ynr e - A

st Al Ll
16 EMW-2081 - 16 ENW-20UC°
EMW-16 "9 & 77

A SAMPLE
_LOCATION

SEDIMENT SAMPLING LOCATION MAP

- FIGURE 5




1- 16 EMW-20UC
; Eris s N

EMW-288 - 18 EMW-28UC:
St e
T "6 EMW-S

am

A

: [0 sAMPLE
LOCATIONS

SEDIMENT SAMPLING LOCATION MAP
- FIGURE 6




1 SCALE
N "=z 5007
YUMA RD + | [
BLDG (&
T A
it
T A BLD& |
190-5 PG90-8 |
BLDG
A “2b
4 PG90-4
o
LA
PG90-2 <
: Q
g 4
N
L
k. T
| N
L :‘
GOODYEAR
AEROSPRCE
CORP
+
]
&
Q‘d~
7

‘pHoENIX -
GoopYEAR
Al1RPoRT

BoRING LOCATION MAP
FIGURE 7



|

RILLING LOG

]

Hole No. PG90-3,4,58 |

[-4 SHEETS

-h
) o ©

[N

'3 2

lJllIlllllllllllllllllllllllllllilIllllllJlJLllJJllllllll-lllllllILlllllIllllllllllll]llIIlllJlIlllllllllllll]llllIlllll

& 8 & 8 3

8

IFICATION % CORE REMARKS
DEPTH | LEGEND Qass lC?Dnm_’O"‘_")MATEIIAIS RECOV- (Drilling tims. water loss, depth of
. (.44 wedthering, eic., if significant)
b < d [ g
: ALUMINUM HLUSHMOUNT

ros

aw
A A

l MANHOLE COVER 8" DIA.

1/4"PVC §
W/ HO!

FRASNSNN
J
5 AN 3

[T

3/8" PEA

™~ 1" SCH 80

I_I,IIIIJIIII

Y.

i

OPCOQ

RB

= 1" SCH 8¢ PVC RISER

[GRAVEL

6-12"

ND 6-1

PVC 80,

GROUT 35
BENTONITE

SLTY CLAYS

SLTY SAND, GRAVELLY
SAND

(SMSP.GP)

SLOT SCREEN &'

1836-A (ER 1110-1-1801)

GPO 1980 OF - 628~ 603

mORCY

lnou ~O.

FIGURE 8

llllIIITI‘_TIIIl'llllllI'I'lII[TIll'llll]lllllllll]TITT"TIWT[1I|ll1lf[]1rT1ITlll|lllll—llll‘rr[lllllllllllll!ll[lllll]!lll




APPENDIX A

FIELD LOGS



Mol M. %QO 2

}./W‘} OL mn
. S12E AND TYPR OF 3T uq\ “as

T%Fm‘mﬂl_—

| 1y %mn -'“T(lol. 'u--::-uo

. TOTAL (RAIDER CORE BOXES ==
15 ELEVATION SROUND UA

:»-u_____u..n-v—v. . GATS WoLE - a“' a0 5=¢?°q‘
- r 7. & 0N TOP OF NOLE M
B DEPTH DRILLED WYO ROCK fe) : :w“:::' oF mcu:“ = L
TOTAL DEPTH OF WOLE gL s - . & . /ﬁ& D et
L3 E " b Al .“.“-u. h of
B s s o Ml il .l e e
: [ cownre TR
45 Gord thew A5 A
gpmrt*t.
| Clayey Silt (r4) TOo o - 557
medium Plashcrl', )
loese , SllShHY HN, reedng for
moist to moist, background =00
< brown '

W

T am mamimm

&

S0

rF[Tnl||lll]lIlll"llll.lII]1T"||llllllll[llllllll

"

Clikey oitt (WHD med W Focdng bredhs spe
/ Goppm

brown !oLr mod. ,
Pk%lclfy 5' MOI‘:"' I BbNS (N.)-
do moisf , leose : :t Ree e 27
- ' Z HNY (hamdypan)= Orf"‘-'

| morstaees

12 v ‘l“,,f,d';‘i‘; bk

PeA-58-002- 0540,

k8§

1
4
.
~

llllllulllll[lIllllllllllll'llll.lllljllllllllllllllllllll

llll]ll”lll”'lllll”FI]”IIIllll'lllll””]rr

Tina: 1055
€
5
12
NG FORM il
MAR 71 1836 mmﬂ::::':;:mnl- “’Demi G‘OdyurAM/"'qo 2

!v



- IS L
£ = -
13 w&-wm“ DIITURBED ' UNDISTURBED
. YOTAL CORE BOXES
15 BLEVATION GROVND SATER
veay N DATE NOLE l - |C°'.l~':'°
! u-n::: Dmeu-n—-; mom . — __w-:«-?g
- W, TOTAL CORE v rom .
p. 02PYH DRILLED WYO mOCK B SORATWR OF m".,,
TOTSL DEPTH OF NOLE YW -4 s /J/"J—d [
saevarion] oerTe |o CLASKIFICATION OF WATERIALS ‘%"{]ﬁnﬁ Do _:‘:1:.".“:'-.:-&“
. . N - ) ) - [)
- -] p— N s 7 -
= buwomes dricr and has : - , -
] m -:H Gor:h':d' low 3 Pee =20 il
3 astieidy | med brown. D2.2{ HN d): </ o
3 tlor (m (muD ‘Il Nk("“‘l'. 2) rFm =
1" '—:: ' R 2.d H k(bdk.s'.'u): (/”,:
= Clayey Silt - Silt (W) - " AN (had o) Oppt
g [tew plasticity ) P R e R
e |l dov o sty | —aa £ Upand)
3 18 medium -
i me ) PeR-58-0p2 - 1p —
3 brown. Tine: 13/5 -
133 —
E S
Y — —
- Ne 13 3
: Rq‘ H ao ‘ =
= : : 3
5 Y on HNW (53> <1 ppa =
/e 3 R2.0 ;"‘z‘* ey = <Tppm |
E [N (ba-‘(i".l)t ‘lrfp\ E_
9 - celov- Ehﬂnq.‘_ ¥o “un 3 =
/7 3 c,.‘ J:‘:—h%ﬁ. tnué" ?‘“'93"“"5/$g¢, —
3 chelke e\aY (u) Tisai /34D =
A= V'- "k \{- an —
R pu b ‘” 'k*lt'u E
/2 — cuu, (cL), low plashf-d}[, =
| very ohe -band 3
3 moist, tan . -
"3 -
3 =
E 3
20y = ‘ =
..G“ YA 1836 sazvious eoimoms ang ossoLETE. I'”‘"' i

(TRANSLUCENT) PGA RJqO‘Z

]

i



S et e T - ST T T T e e e ey

z

W ;1“!1!‘
Yicer s Ocen pse Forg i+ or_{p sueers
e v

9. BZE AND TYPR OF BfY ;. [

4. TOTAL SUMBER CORT BOXES
5 ELEVATION GROMND WATER

: venvicar [Imeemso________ ose. smow veay, |- OATE WO l -'g 79 i?l’q.:.%o

108 TOP OF noLE

b. v or
16, TOTAL CORE RECOVERY POR BOR. NG .
p. OEPTH ORILLED WYO ROCK W SIGNATURE OF INSPECTON
. TOTAL OEPTH OF WOLE 54, & E . < ﬁ/"/o o ‘
1 CLAIBIFICATION OF MATERIALS cont
Tion] oEwTy 1 s
1om 3&& Iw.'ou 0:2.‘ u-.'.'uh" St of
Iy

1

. J?_ = bx"”.s Myd,.y /.9 200 NE 10

w1
— (p Dl's RGL: /‘5
CLAYEY o7 (M8 ), Huw (hs)= O ppme

A ki | 3| )

f’:ﬂ%h 47 leose HM‘“"W “f
& ° >
o S—

.. 7 14/
low to medium plashica, s
loose, meist, medium
brown

S | ant enmbly - oK1 {p5|Rees 2.2 =
3 [ey Gt >(u9 /9 Rz Mo o = Hepom E
e Clay (1), Jow pmm} A (8s)= Oppm. -
= hard, dry. ‘1 2L P Cibgron )= qff”‘:_
2?.--g Orivn 1S/ :':;
= Per-sR-ppa- -
— Timet /1400 =
23_.5 Fa-sg-con/fe. E
3 Tion: 1400 =
%f—.f é—
252 250 | f_

N

=0

641G FORM PROIECT WOLE %o,
NG FORM 1536  sarvious eoimous ant omsovevs. 7 4 |

TRANSLUCENT) A

N & B
pnliaduodooboloulun B
|
-+
.



e ool et -

: Noto o, P 90-2.
e é’aﬁjve)fifk/f - Io' p sustrs

-nu-uwnu-'r -

; s (.
2-cif 7. z

J % '72
CZ Yy AHRD . ‘7--5L2‘EL--—-]is'-tws--nzafaaiar'
;.. — . (Ao shoun an @rowing Wife PG_GO’ ) ‘Mn - H

. TOTAL SUMBER CORE BOXES

omLLmcioc | o s

L O / =7 /l:r+

/ . 15 ELEVATION GROUND SATER
C ] % IG”L.'.
mmﬂhn Omecrmes s8e. mow vany, | ' OATE WOLE ]J 8 90 i=2 40
- ™ 7. BLEVATION YOP OF NOLE
9. YOTAL CORE RECOVERY POR BORING *
. DEFTH ORILLED WTQ ROCR n HORATUN ot -lncu-
YOTAL DEPTR OF NOLY £6.5 4 p//v/.m' ZZ et
CLABMPICATION OF MATERIALS
: !Ibﬂ:ﬂﬂ u:uwu:nm v %I&l Do, ...;:..n:..-.‘—nu

CLAY L) ver Ne &

?h*;-: mo";rt \Rry / #Dl 5 pu." /.S‘ -

b‘h" ! v;ry so#N RI-5 ”N« f“) a

0 N 3 L3

Cloy (=29 high plast- e E‘ ““f"x 'J) ‘o”m
iuty, very Soft) “a z?:(.\ arerdoharst

moist to very moist via)

medium brown PsA- 58-002 - 20/l
Tioa: 1445

K3

TN TN ITITIITITY
|'l'|l'l||lll'll'lll'"lll'

R

T

®

Kv-

S D‘_s 2“8 / 5'

becomes &JY ] HNN Ck) £ O?f"\-

@R, mo'ist , meg, h 8 fis HNw (k)= < 3pprm
K browa Qo'or 12 RN Gckyrand) = <

&

nl'l (] IllLlHllllllllllll'llllllllll

»

”llll”llll.llllll'lTll'll”'llll]lTlll

Arainef) , )e\'p'R!P 1 —1 3.5
1, R0SE Sy, stk Pes-sB-soa-a5lock .
Qloq ‘ens Tuoa ‘ﬂ\pu ‘ TM 1500
&DPNK- $:.8-8. .

13

1111'1111|1111'111:'|j||||||1|111|||

Sendy Clay (c&)
as abow

W
‘8

lllllllll'lllllllll'll”llllllll”ll

SETTR 1838 et somors oo Ll "Ps0-2




e e o s ot . R e o o e

( | Hele Mo, 7550 -2

leery God eor A/'Lff' or b ‘swzavs

0. NIL ANDYYIR OF Y ("7 Z./4 €

él? a I
O/ 75
" m&.w"u‘.‘" l-l‘l..lb ! UNDISTUABED

. TOTAL NUNBER CORE GOXES

75 ELEVATION GROUND PATER

ylw

”:j'“% Rieces, of | Lg| R 1%

Precert - ene AN a2 O
lense o me§ qrn /% R13 A (hﬁﬂ-bm

nen. Ciweimes _______ ose. smow vene, | PATE WOLE rb‘-.j'- g0 ;!:’::3:.50
;:::: ::?::::;:u =%.C’ = m'?g;;m S Lol sy zaee
!m,:,_ oo:-uo:.-o‘ cLamIFIC na:ovuvnuu WI{.‘%& P '-:‘:":':':Lm“
3 Sand (aavelly) (SW) I y= 5B
3 ; h 173 07
3| sl A o
bt é ‘h-m@s ;:n'e) i 136 .ol BNC Ge) = Oﬁﬂ\.
= V"‘"@@* u\c{w’%au\ 22 |, RN Goackgromd Oppm
= (Av:r‘;' ga"";'f? thresah Feh- o2 ooa-4e/voe
— co MOle v YL o
: -— :l. ‘. n
E "Samge bagid)
qg_é Grawlly Sand ) fe
3 plasticdy , very dense.
— moist, brown 1o gold,
J  [ceanegrained w/fbmed
§ L g
_ = ﬂl‘md.
3 Y50
3 Ne39
’:

””]llll[m"llll'”ll'llllll”ll””]‘”ll”lllll”'llll[ll”lIlll[Hll]””'”ll]llHlﬂll'llll

—{* 3 eard ot approx.
3 i 4567 45.9° | 27 |y o M Gudgmdde Oppm
~| 3 oo ®Amx A5 16 8- 58-aoz- 15/ Lo e,
97_.: apove. o Tme ! 1600
- G‘mﬂl\‘ Sand (S\\’> FeA-58-002 /100
_: Tma: 1600
E Psh-38- taa - et /o
%_: Time : 1600
3 REA- 5.8~ 002 ~1A /TS
= Tine: 1600
"
5y 3

Sy
n:.“:?,“ 1836 razvious soimions ans cesoLeTe.

(TRANSLUCENT) ' . pé/q M'O’.z




L s ———— e - -~ ey i T e

 Meteme. 5D -2
"//' ¢ et eor fpcrt Iovc suztvs
B -nuuomuuﬁb a@(ﬁ Aa E ZQ%iZ?: -

Yy
Il -
] -

- RSk A Wik an
W TOVAL CORE BOXES
15 SLEVATION SROUND WATER

SVARTED ~Jeowerigves, |
0 DAYE NOLE J—).g._f)o ;2_2.. -90

¥
humns Dmﬂ.-n

SRe. PhEM VAAT.

- oF . 8L 10N YOP OF MOLE

| otPTw oniLLED w0 RocK = yor ‘:;::'” AL *
. voraL oEeTe OF WOLE % . 5 2 L, & ferro By hon
[Mvnvmwm. f < m OF BATERIALS ‘@g ell. PR '-:12:::‘ P

. 3 . ry s e i slomitioans
] %- 2 N:ﬂp

b«m ver
}" L Reez 1.1’

mow\- + th
z P45 HNuce)= 0P

m\s 5"%’ GJ':" é_r'.] - HN‘.(‘V)' 1.2 f?r'\

(-;mudc., sq..,,j (5] 3/ 51| HNe (backgrmnnd) = Gpp

med. Pluhd:, ) , - | Ten-sB~003-50/ 0L

with dﬁ-’.

2

X

T AT T m

Ny

|llll'ITIT'I”T]IHI'IHIIIIITTIIIIIIlll[”ﬂ[”ll]lllllllfflllﬂllllllllllllm]—TTlllllll j

5y .
s Y| w Vo ble 8 5.5
g‘T'::j l{ S£0 N . 58'
= Seturehrl) grarelly ean 15| Ree= 1.2
56— “Nk(h): 07 gomy
3 ) 24 | 5] “N\M_.&) O
ol SL.5“ :
3 o _ Feh-5B- 002~Ss7io0. ‘
= =1 Tom: 1728 >
", 15 P~ 48002~ A/ voe]
. = Timet 1735
s-é .
* 57-% G'th - &-9-% - 1

)
1

ENG FORM 1536 srrvious eormons ans ossoLeTe. W%f;

(TRANSLUCENT)

o %;b -2



PP 2 R i e o T S U] -n-_-.w- TR P R

P

Halo Ne. Il
_DRILLING LOG II v {0 2y itter lor ® seers
.'l . P l, B Ure o yve or mr /- _ 3 aL<rl n -
g J u%wmn u"}-é:o !Inl-l‘ﬂ_i:tla
B W YOTAL CORE DOXES oy .
() 15 BLEVATION GROUND FATER , ’
5 5% OF WOCE TaRTND
venvicas 00 . DATS woLy 2’9'90 i z’ [L' iQ
h? : ~D~‘ e > P 1. BLEVATION TOP OF HOLE A/g
T B i .
TOTAL DEPTH OF WOLE S56.5 v - 2
1, ! 3 "
luv:nu u:n- u.:.ow alﬂrn&?&nvn aLs I&:{w I%:.':': m::—:.‘-‘v':-. Sors ot
3 GowcRETE 8% 0D HSA Head |
= Han, 8~ Diamond bit |
48 WA calibraten w/ £
) 3 CLAvEY SuT (M) 4o ppm isckufpbre |
3 low-med. plashe.ity AN Geckgrnnd)s . Lppd=
= losse '4”"“‘.;"7 oenh:.d- -
b rom b < 1. fpr~ -
= sightly moist d moust | A =
2 2 med. brown eomc v a T F
E L I -
L _'E a :_
3 )
94— B
—; N (b)) * 02 ;'_
5_: Aee = ’-5’ -
3 CLAYEY oroT (ay) wef | AN Gucbgrunnt) = PP
= wn ohr, bw - mod tl-S HAL (hadspec) = O mE
E f/“'#':'tcfyl W me)st h ' 1.5 I"N..(b,-ﬂ..'a) ,].ng‘:
6 3 ~=; sf, leose : - =
= ;. , ' es.| PeA-58-me- os/VoQ_ i_
3 - I Time! 1510 E
73 K =
3 3.5 =
- # -
E s 3
= =
1 E—
BIC FORM Ih s E
| wan 7 mmw:':::n: ::, oesoLETE Pé ’Q %70 -3



‘W " S

5. BIZE AND TYPR OF $iT L)Y e S S

L.

T i Al e

4. TOTAL WUMBER CORE SOXES —

o 5 ELEVATION SROUND WATER 2’
'R.' ;‘:“m—— oue. swom vany, | DATE NOLE j:'é: Go i7-12-90
- o - "j" YOP OF noLE L 4 —
|». vovaL oePTN OF wOLE ‘jlsl - m'_:f:;_."; ‘k“/)-r A
qwnﬂﬂ oemru o CLABNFICATION OF BATERIALS .@! .‘a . w:c:_:':":x;‘ R
] - 4 L] ” ]
'E' ewlor ds ‘o m&ﬂ%& R N:JZ , E
- “fan ¢ ‘fla)'& - /005 1L~ D5 keg.‘ 1,5 :_
= Oy mostly oot SR 1.5 | AN« ekgrmd) = o pPAE
"3 bt(‘m's dief HNw b2 o/-BpP~ =
E mheme) | e G0 Moppm E
_— MmN -mL : ) —
3 ( ) Poh-sbco3-thoe. E
’t— Tima' 1520 -_'-—
’}—i .:—
: ]
= =
= =
15 /5.0 -
Nz 1§ 3
ukrf"s‘fbﬁ&@amw. g . 15 ec, © ,2' E.
B P A P =
7" . ANw (o) = [-Bppmt

‘7 HN“CA‘): .2pr\

PsA %8~ 008-15/oe.
Time: 1$30

-
@

3
e mmnrmmn

-~
-8

IIHIHT lll”[”ll'll”'””'”ll'l]ll

a0 3
.f”'?‘.“ 1836 »nevious sormious ans oesoLsTe. Inouev ?G, A ! féao. 2

. (TRANRLUCERT)



Boto e, K 97—
Fiter, /.':'J ro s
n.unrvn R HSH . “n 028 A
%%W
‘ 7 E
Ju fICy X on -"172:0 'u--wuua
4. TOTAL NUNBER CORE BORES
15. ELEVATION SROURD SATEA o2’
A ORS. PRGN vERT,
- 17. BLEVATION TOP OF OLE
o CXCIY T 0
TOVAL DEPTH OF mOLE 56,57 2 .., € ﬁj)‘l./’/ I
un:vdu ..:“ ‘“.:.’  CLamunc m::o'nvauu .@! lﬂ.{ﬂ P g:_:‘::g“ ot o
3 SICTY CAAY (o) bw nEexd =
J |* sttty meo | P Rec= 1,6 =
= ! o) st 1.5 -
3 brown ¢4 o) moss g HANL (Lelyru-J)-""iPl:
v * s/ ﬂo;$+)lv. 54"& 1-5] ANe. Che) 113”"“ —
E ' HNu (8s) = bppm E
= /5 2/ ol
= .| PoA-5B- 032040 |
N 7. ea! 18YS =
= Feh-sB-00%- 6t e |
p T o' 1SYS =
23 =i
2¢_3 =
25 = y 2 E
53— Iy .5 3
= d\%s to M d‘.’ V/S;L_r - N N , -
g [, medeakly \5| fee= g5 E
3 pkﬁh'cj moich mdif] 2 5| W= (backjrmed) = G ppmi
30_: med ben o HNw Chs) = 2'5 I~ :._
3 medium plashcsty | AsBms- 2 E
3 med. stibf ' Tim'. ISSS =
| e | E
= med. prown =
— : b Psh-s8-00e- Qi/oe. -
3 ™. sy . -
2 Tim: 555 =
21_: H E_
Ll ' 3
"!ﬁ:?!"‘ 1836 mm:;::::;mnl ~ /76_4 I;‘G';O’g



— B i ek s - ot eatuilioh.

£
T e A

4. TOTAL WUNBER CORE BOXES

' ELOVATION GROUND WATER ﬂ 7
STARTED COMPLETED
ous. swom veny, | ' OATS woLe |2°9~ 9 i32-/2-9¢C
. o To® OF noLE

15. TOTAL CORE RECOVERY FOR BORING L 3
. llm'lﬂy' lll’lc"”‘

DEFTH ORILLED MYO AOCK

p.rovaLcertnormons  op, 5 7 -
e | J—  FLASIPICATION OF WATERIALS I&f" c2 o&“ _.u.. oes, gooeh ot
s

§¢

- Y _
Ree® | S
tange o sond (SP 1.5 .
vﬁ:s: It, #an u;? *7 16 5 :x.(:g....d)a f.ﬁ?pn
very denst, no Plastic, Wb = Bipm
® 3s. 9 Lt 1) 35 M ChD < 12 0o

3 Fat Clay (cu) N= 10 =
_: © as abeve . ‘ Z 1.5 Ree= 157 —
3 5 ﬂ”u(bdgmd.)‘bppm -
5 —J 51 (e » Bppm -
E S g Huwth = 320 £
3 Poh-28-003-30/p. |
82— Tim'. lo25 -
_E R-A-58 609/ 70C., E_
= Tima: l02S =
= — Peh-»8-00 8 -a/ToCE-
1 3 Timaii628
= RSB -00% - QfOL
s1‘—:,‘ ’TI'N—'. I‘-?—S‘
E
15

L

3

lllllllllllljlll.llllllll“lullllll lIIlllJI

3’“"‘.“ . PeA-58-003-35/4p0_
TERo T — Tins! 1640
§nﬂﬂ~, sund Gw) ‘ .

- 3o

&

g ,

lll['”lllllll'll”'ll”lll”'lllll'lll'”lll”llIll”lllll'llll]lll

N.G‘m 70 1836 erzvious EDITIoNS ARS OBSOLETE. PROJECY



e S Eamr——"

- TI——-.

FOR
AR 71

oF Ty
] 2
. 7oAy w0 ST YR
14 TOTAL NUNBER CORE BOXES
5 ELEVATION GROWND PATER W2’
FTARTYRD ! COMPLEYED
Rc-neu. Cweumes ous. Fnow vgay, | ' OATE HOLE 2-9-90 i 2-)2-90)
= = 17. ELEVATION TOP OF MOLE .
B. OEPTH DRILLED WTO mOCK : ::::: en:: ::.,”'::“ .‘"'" 2
. TOTAL DEPTH OF WOLE YA 4%_2 E LA, é::‘ g
P on . REman
uu:m- :::vu . . , "": Sl yavEmaLs 3@' wlt| v m:-':...:: :_:.- e
Gravelly Sand (Sw) N+ ER

I

.5

*
~

to a s/ty, sandy
qrave) % o co’ r V. ’
deuse’/m/s*ﬁ, ,,,,,,l

e f‘?f*ul*x
(1‘"« c/ay)

¥ ~
IllllllLlllllllIllllllllllIllLll.llIJlll

¥

|

S

kcemcb o “ndyl e

L) tan +o
MI.J Vro.on mo»
her

m& ?lﬁ‘ﬂ"-& +O
?\ds"-;

3

(gmﬂ.f

onta) & o ppie> %l
&1" ln;nnd*tv\>

llJIllllll'llLll lllllllllllljlllll

*
[ 4

llll[llll

H

--—-lm-s
26k 1)

bl

30 iRt-l HN& (“ r3 .6P'>n
22 Jie HN«\(‘t>‘ l:lp’))r\
6 A-58 - 60210/ Ype.
Tonw: 1655
150

Rec= 127
HN;[‘& nl)’ ‘6Wn

llll"”

N > 8 7
BLec = L2’
HIow Clisdd = bppm
HNw (he) = -Gppm-
Mhu th)=  Gppm

PeA5B~ 035 le,
TI'M: e

””Ill”'””'””'llll'””']l”[rllll”ll'lllllll”lll”l””‘lll[lllll'll”ll”l'llll'l

M 1836 razvious soions anz omoreTE.

rRavnvCENT)

P3%0-2



TEERIT TR T o R
ittt i, A
e o

e T o

/ er) A/II{QG r’TL

ot of 1(a
AHAD

UNMDIBTURBED

Ae ahown on

‘. - e smmbed fand

p&90- 3

A

3k L.t

Ke

%4 TOTAL WUNDTER CONE BOXES
5. KLEVATION SROWMD UATER S i/, 5/

[ 3
YEnvical. [Jwesmao

e [Fay TR0
- 7. ELEVATION YOP OF HOLE
195, TOTAL CORE RECOVERY FOR BORING .

. DEPTH DRILLED MTO ROCK

— 5. SSNAT OF INSPECTOR
. s 7 S Yo, < _&mém_/n___
w:,,:l;.:,- N . CLABMPICATION OF BATERIALS % =% %“ MARKS - ors
. 3 [Sandy Grumity Chy (e | 2 » _"°.; E
= mad. plashe o plashc | a:7) Ree ‘ -
E ’l"d ‘ wot o /‘!Nk ("c‘rwJ)‘ ('n’
22 I i 7| 4N (4) = 1] ppm
E , HN& (6;) (lﬁ?ﬁ'\
= 25 (RN, &)
*3 Aoh-o8- 5-50/Joe
— Tim: 1730
p
£33
o1 =
=
3
—] CXA
& 3 e ‘ ' ") N‘ 8}
pm [0 re -
= Jnifng 551 -j—tx.s Recs 187 P
3 N L e
P AN () = h2 Cp
E Ys AN (b0 = 1lppm

= - v 7 '
-3 | Bok € 5.5 mn-ss-as-sszﬂm.
E 7:'";/755
-?- .
3 " Wike Leed ©
563 54.2° (2-2-%)
3
. -_:- z,,hmi soil
5'_: vaper Pd’ .
-
L Lo E
_ ‘_?.G.m“ 1836 snevicus srmions ang casoLETE. Paosscy o A ':\L: -



T AT AT = e e meme e e s e Y

DBLLNG LIS |y 20
7 - :/'00 r'-/'-
0 ey a.n. L
Cem20 S (oMaua)
Sndeadunted Pﬁ'?ﬂ—'# 14 TOTAL WUNBER CORE BOXES - memmr
v © {1 2ievaTion enoumo WATER
e T P
- ;". “':u TO ROCH cg WS & 1. TOTAL CORE RECOVERY FOR GORING o .
F'.“AL OEPTH OF WOLS ™ : ” ». nuu%l OF mIPgECTOR
_5_ !ﬁuwmu Proses [ TION OF WATERIALS W -'oﬁ ctvan _n::.u‘s_‘ P
. » . P) . ‘ ri
5 CONCRETE 8% 0D NsA HEAD
45 — #Haw B " Diamond bF :_
3 Clayey 51t (mh) 3
- lew plasticity » =
3 loose , AN (pushgrmnl) s Sppm
—; . slighﬂy moi s+ ’ crdd b, HE ' ;__
) —E med. brown v tan camcnd E_
= shre) dr:llie =
= @ l0uicAm  E
= =
t—j - =
§ —= =
;1: 20 _ E_
= Unyey siit (M), med | | Nbbd = 3 S
— brewn To f'tu/ o moid | 1.5|Rec » | S’ =
E low P/d G*I'gl ) /pos;} l 1.5 ”Nk (‘k‘?—n‘)s .5%:
‘3 ARk (o ki —
g 2 ’;“ ~ Sgpm 3
= ST i, (hudypucd * (3P pm -
' 7 -g FeA~58-cof- os/ﬁogé_
! = Time: 10,32 F
] =
= -
= 3
« —é = '
BHG FORM 15 35 puevious soimons ane cssovers. phosECY Or. N | g o
e e T e - - Yo,



TR MR v T SR B T EE T TR uE TSP g«

W m&.ww“u 1 D-;ZICO !l UNDISTUR B RO

% YOTAL CONE BoxEs
15. SLEVATION SROURD BATER 3 ’

Temme 37590 (20080
7. & 108 TOP OF NOLE

1. YOYAL CORE v PFOR L3
LALL L ldaddndh bl
5. IGRATYRE OF INSPECTOR

. OEPTH DMILLED WTO ROER

b rovaoernorwois L, € 7

rﬂ.VAYI-

CLASMIFICATION OF BATERIALS on REMARNKS
u:ru LlOIIJ o.-—a ‘@ sALRLE M= Ge. et doms. dupeh of
L] m < ']

‘Y‘Y 5‘” k) . Q@
bl i T meted | 2| 2T,
'f"\ + Lrour\.,a l‘”g -5 3
d"yﬂv W/smu" 4 R|‘3 Mkw‘k’"‘ .3PPP\

HNo thed = 1-Spom
}..LL(«.; < MR oy So;m_

hg

2

Fs-A~58~ 004~ 10/vor

Tt 1080

Pef-sB- 004 /Toe
Timet 0:60

v

~
llllllIlllllllllIllJlllllllllllllllllllllll_ll

R

B

qulnutunlun

CLAY CaL) med. | N 1Z
""*"-*\ m(&’:r'\ Rec® 1.5°

Qo r >
AN (hnkgronnd)® s 2ppm
o mo; no .5 N 0> 2000
fJ‘!r ” “ l%”\
H<b° (‘i-ou';,‘d_ C-‘R) 7 5E H“"“’u . i
ReA-8~004-15 fHoc,
Te'wma! 1100

N

U

~
~

-~
o

.l‘l‘ﬂllllll[h”]l”lllIIIIHHTTH'I”Il'llll'lllITIIH]HIIIH”]HITIITHIHII[HIIIHH

-~
-

llllllllllllllIJlllllllllllll

|

NOLE WO

TRANSLUCENT) . M Fs ‘.0.‘ y




Hole Mo. P50~

”~ :.I f+ or

Al
R 5. 8128 AND YVYPR

[ . P
-

'E"W%wmmﬁm—

-IM.I. UNDISTURBRD

umumnmmu

15 SLEVATION SROUND DATER 7
memme [5715-90 ;‘”—3'45??()

or SL:S 7

7. ELE TOP OF WOLE

B. DEFTH TRILLED INTO ROCK

1. TOTAL CORE RECOVERY FOR BORING 13

». mw OF ISPECTOR
3 -

[RIOTM DEPTH of wone </ - fors br-a -
" ) ;:':". . CLASMPICATION OF MATERIALS ‘g}' n'o.' ‘,‘2 _n._.‘_",
=1 becomes ar cda (I N- 1l e (60"') E
- v, H > !ryy) ze 1.3 Ree = 13/ =
Y3 hard - 57 Ria| N takyred = Fpm E
= 40+ AN Chs) = pom
_'.-" <zre] MNa Code .'7ppﬂ\ :_
= refasal Sor et 3° E
22 of shog =
= oA shaod- 20/voe £
3 Tiews 1101y E
M= PR s 004/at ooe
— Tisa: 11:0 =
5 f . P17 N- 5 E_
3 become mo.s"‘ 2ilty 2 L5 Ree= [57 =
E _Q_J_Qi'(_lLl wn“q 3 AN (buksp,J)s.,gmr\ E
20— ' he eh! {4' 1.5| AV (b= Tppm ==
= bfv\ tolor m. sf.ﬁ‘ - HN. chye 70ppm E
E M"‘m’ flasic 5“;7 Asb-w4-250ef
2 | e plmal atdet] | [AsBes-aAoE
3 Catmc) | lina! HI31 E
= . | PFA-sB~coH- QML
—_ ' Tiwa! 11.3)
213
1,3

36 sazvious emimions ane omsoLaTs.

{TRARRLUCERT)

L{2]

PcA

G0~

TR oA



Molote. PX G0 -<f

33

OmILLING LOG [RD. oy cport loe 1 susers
Do ) ﬂ.rpcf"/‘ Y -;:;-o-rvnu vg "ﬁ ;x‘.% Epgelt %Qn,
= 3 0 Ikl
A d mAHAD Y =7 e CIg
e e ' AL T e
i W L
. L ~ 18 ELEVATION SROUND SATER 3
n::: ;:nu-u ©ee. rmou veay. | OATE woLE i - ¢ J;[‘V:OO

—— 7. ELEVATION TOP OF NOLE
7. THICKNESS OF OVERBURDEN 6.5’ A —

1. YOTAL CORE NECOVERY FOR BORING L

SETTHSMLLED mYO MoCK W

hm“ DEPTH OF wOLE 86L:5 7 2vare & ﬂ;/j\‘jj"’ ﬂ’é‘

sevarion] oervu |, CLASRIFICATION OF BATERIALS 4 REMARKS

[ MR (BN g B
2

T T ==t T 1“Tr% =
= moist, don to med) 4 Ree= )57 =

E brn co)er, i, demge. 7 -5 HNG Cluchgroasdde .‘?ﬁ»\E

#., = low Pll L'HQ"'-’ ‘}emg RIS AN (o) = -7ffm -
3 (md"mNI_c cA.‘Ps) 9 AN« Chs) = Boppm E
= Mica s ndl

= P& 58~ 004-30/vae E

.y T s8  E
3 PeR-58- 004 s70c. =

= Time; 153 F
— FeArs8- 004- gefrol E
3 Tim; 1258 =

= Pen- 58- sy-68 Aok

Time; 12,58

2

Sond (SP) Tun color, ] w24
e ot ,(ho +o |w°7\qa:l Y Recr .27

i
b

l”llllll'lllllll”ll”llllllllll

g | mdene; basially M5 | Wi (cchgrosnd)* 3ppm
“_:. o mc& X('-\. ﬁqna /D 1.2 H”ﬁ. <“) - -%ffN
| Gl hpsD M1, e Gh)= 4.0ppm,
- 3 PsA<8-004-35A )
-’é T'M ; ,30"0 E—
e 3
M 1836 mm:’::.:::,muu. PROJECT FGA “;6._;0,}/



Mupf‘io‘/_

722 s 9@/ AV pfﬁ‘f“" ”7 lﬂ!"'

8. MIZE AND YYPE OF MY /,’

> AN

UNDISTURBED
1
1

PIRECTION OF MOL
| XSTenvicar [iwciimsn

4 TOTAL NUMBER CORE BORES

5. ELEVATION SROUND DATER

ORS. PRom vEnY.

ART COMPLETRD
soumme  [TTFR LAY

T

». YeCaweEss or ”lm—ﬁ‘_s TovaL Gﬂ::: ——
DEPTH ORILLED WYC ROCK : .,.."....:':".:“ fomee *
. YovaL 0EPTH OF NOLE T/ ,8 7 “w -
[rorvares] e ce A" f":;’ e T
] [ L T 3
E wiz e s, B
3 $°N , ”’°"+ 17 kot HN« {b«l’mrl)’-gﬁm -
= B VU NYPR VRN, Protu ==
13 12 | ys| N thy= 2 =
— '4;-.#5-&: have some s “ *COppme E
3 J wheadt mere -
42 ”:?;1?0 )™ \II’Q-\ we ﬁﬂfw wdl
3 to tuke 40’ mamph E
3 HN. PesgeR ook — =
e S fit-58-00Y- %0/}, :5;{,’ o ﬁ,f,‘.';"’:
_E T e - /1352 mr 'ho ae(ak
_- y “" efdlé"ﬁti
= ﬂw.‘ v got reod o,
v1 - 0;
E W;l) Men: ‘fbr 3@4‘
= il s
E . . o e gerad nc-::'n:t m:J n5

N=58

’ ”Hlllllllllll”ll[llllll”lll”ll”

é bs:*vnt Gs abl?k 9 Rees LI7
= Mot s IS . od) 2,
E i 6:55 23 [oy KN« (buckgrosnd) = . Sppm
o 5 ) AW (bsds Bppm
= chYJ V.dense <
—-:_ 32 %5 HAw (ln)' ‘/-OPP
17-é ] P&ﬂ -56-00¢- Moe,
3
Dﬁ:g.uuu ﬁm-wmmm"& .nf&/] ? a. 4 .
rransLocEN T ' G%-q
- .



. TOYAL MARBER CORE BOXES

15. BLEVATION SROUND WATER

DR 0N OF NOLE
hmncu Dwmecumsn

UBS. PRGN YERY.

u. DAYS

2-13-90 1227 a0

7. BLEVATION YOP OF nOLR

P Yicxuzss or ovERsuRORN 5/, T /

{8 OEPTH ORILLED W0 mocK

LY/ 1d

15. TOTAL CORE RECOVERY FOR SORING )

0. HORA

. YOTAL DEPTH OF NOLE
r— ——
BLEVATION] DEPYH |LECEND)]
[] ) [

CLABMPICATION OF BATERIALS

M:o' meu-z : L
ugefian

.
[ ] 2

Tora. n E)vvw\ e
sgeeers 5107 whiw

o gray coler
*OA /“C“'

lllll'lllllllllllllllllll'llll

&

J:Ellll

1
I

T I

)

X

s Danded Lock 4o
ng - brownsr
{ pormerous f‘$£é$
52 and26éc C‘)

|

l'”ll

4

Lo | He Checkgrounl) + Bpp

34

wt | HNR(bs)z «Bppr~

g | H N Cho)s 140ppm
| |ty

o Qepin
g0 aeroded
-(d‘ ,SO'hfo-L.

% o,
mT;"s'& :'g:v\ + (c+

Rl @ 514”7
Ardl- 38- 204-SO /o
Temp! SO

|/0

Nt“fv
Ree = 417

ﬁ

FORM
MAR 71

= LS
3 21 HN. (ba/rzrauno) <3

%_: l.' HNA &) - .5 <N :_
= 26 | ool AN (hd=350m E
3 “BSRTZC.3 c C
= L . - .- &IJ:‘A O‘f «D0 -
E| ' ot 5bo m&._”mg
.:‘: " ﬁﬂw -:—
3 Rei-sB-cod-5 /e £
583 Tiwa! 15712 3
—; Parvd Qomﬂ*;ﬁ- ;'-
5,_: Tima’ 152 :_
Z (Tnotatied soil =
E wpe pon E
1836 mwu::;.ﬂ:v:::,mnt. osmcy ,DG'A 77‘630‘4

2



T A e ARG e 4 T B

pmimcios | 00
N op i
- 1
LIS
om

TG R e p

| QaKe

34 TOTAL BUNBER CORE BOXES o

5. CLEVATION ShOUND BATER S 3

0N OF WoLE
\Rmueu [me] TS

7. THICKNESS OF

% DATS NOLE

STANTED

1 & -

. DEPTH DRILLED WY ROCK

. TOTAL DEPYH OF NOLE

26,57

9. SIGNATUR

7. TLEVATION TOP OF NOLE d‘
on

0. YOVAL CONE

2.

o TION OF BATERIALS

ek

CONCRETE

-—

Uy
T

Ll

~n

-~ w

T

€

| Plastic ty

Clayey Sitt (me)
low plﬂ.s'h'r.i'l"
|oose.
moist
med. brown

UAYEY 51T CmL)
Mmed /:m, on; fows

) Ioese

@ 6.1’ color oh
“to ‘fh»\oo 3

lllllllll'llllllllllIl]lllIlllullllllllllllllllllllllllllllllllllllllllll'llll

Coced +hrsu >L core
74" 0O Hsh
#‘,\ e‘? d:'tweno b"¥

Ooxndi -ll\'.ckv“s : S

#Nk (b‘c/%r*\D < *2”
wihon «I.bd-.’- Ha H"\
“+h span on as

Z £ H(Hm.)- 5
Ru Ld ‘

D15 AN [0

2 RI-OL “loshgromg) = .

e
.:ﬁ:;“'. 1836 enrzvious eoimons ans omsoLeYe.

(TRANSLUCENT)

25 HN‘(H*O‘ ’2ﬁ°
7 RA- 58-005-05/%
Time; @
8
9 "

FeA Pedo-5

s ‘Wt’;m'?}&"



Hole No.

IASI84 rwp‘lqor.rﬂ.;

B. HIT AND YYPR O oY [,¢

Dlel * __02*_%

_l
‘ AAD . N
= X ==y ——71 mww“" ?- (13 UNDISTURBRD
- X - Pe qo;i 14_TOTAL SUNSER Cons mFL
Ne Ke 15 ELEVATION GROVED SATER

vnvn: ;::u-n o8a PRew vaay, | DATE NOLE ~90; 2-~/8 B iQ
| X o =7 17, ELEVATION TOP OF NOLE
,L""' oRILLED WTO — ». mu; CORE RECOVINY FOR BONING -
. voraL cerrTa w-:o;:aaTQ [~ . MONATIQE/T maPECT
Iun'n. ourTH LRGRND CLASHPICATION OF MATEIIALS wﬁ@ oo "::.:'5'.'" —nor

3 3
nn]unlm_nlnnlun|m|lm|||m

3

— [ 3 ] Py :
G 3 nN= 9 =

== tolor ' 5] pec=' 107 -
"3 / U G
3 51, |ANcors 2ppm E

-E = AN (hyd= ,‘/ﬂpn :_

k —§ Peh- sB-005-10 00 E_
3 Tim: 9:28 E

§ Poh-6-005 4rp ‘5
%3 Tioe! 9:28 =
o 3 ?_
3 150 | =
J [st arrced N= 26 E

- Motted ‘f;-h“rau», (2 1S Re;‘ /.g’ ':_

3 v plast ok . -

3 plostiedy,, <(ba): 2P E

10 3 v vtfF, ol st [12 R)-5 zN (by)= 2P =
Fu o = -2ﬁ’o\ -

L |es| AN = 12ppn E

- FRsA-58-0605-194pc E

Tome t 9.30

T”llll”‘ll’llll'lllll”lll”l

w 1836 saxvious sormons ant omoLeTs.

(TRANRLUCENT)

WOLE B3,

6A Fe-5



u:ov& wn‘.‘.“ o -u\;u-ca ! UNDIITURBED

4. TOTAL CORE BORES
B CLEVATION SROVND DATER 5?' ’

oEe. PRew veay. |

17. ELEVATION TOP OF NOLE
15. TOTAL CORE RECOVERY FOR BORING L)

9. TINCKNESS OF OVERBURDEX 5 é s ’
OEPTH DRILLED MITO MOCH o

mu DEPTH OF NOLE S¢, [ ’ o ; .S. MJ»W
M ‘“‘:..

‘u"?.. [T N CLASIIFICATION OF BATERIALS REUARKS
M: time, m lose, duguh of

algnitioant)

Clay (cr) 22 Y
med . plcs+ic.3+’ ' 1.5] Rec = L'
very sHiéf 14 HNCLhgd= 12 ppom

Slightly mois+ 1.a ANw (bs) = ,aPF“
FGA- 8- GOS‘JOAQCI

A

e
T T ITTT Y

~
n

llll”ll”lllllllllllllllll

RA-s6-005-a ¥ e,
Tim: 957

€ R:-A-,é-aos-ag/m(_
B_f Tim: 945 é
293 2
;_:, . £35.0 E_
3 (= 3
W‘ - bacoms ol ben eokor 8 er\&" 7}51 3
= D15 ' =
E 2 || i) 2pn E
P | LSIHAG (b= 2P -
_E < g | HNS ()= /8 gpmn E—
=3 [ PEA- 8- 005-33 et

]

]

widnoliadualuulig

I”llllllllllllllll'l”

3

S—

‘ m’*l 1836 'Dumc £0ITIONS ARS OBSOLETS. mnnfé—’q jm—m

e smov nagwen




0 TOTAL
. ELEVATION SROUND BATER 20’

7. 8L oM TOP OF NOLE

= = m.-‘.w; TOTAL CORE AECOVENY FOR BOR! LY
. v
| T : — V:"- L] »
P TOTAL OEFTH OF wOLE _5h.s7 < 2
mevarion] ovevn o CLARMIPICATION OF BATERIALS llcicul KREBARKS
s b . . o, - X B X
L]

N= ),

becomes plastie
.| mei ,v‘¢,+;;_(}m"” 1.5| Rec = 1,57

3
Clq C&L‘a‘) n R 1.5 #Nk(bs,)= '2I°f""
’ 7

w

HM& (k‘-)‘- .pr,,\
21| HNG (he)= 7ppm

lllllllll]l'lllllllll

I'llll'll”lllll'llll'lllf

22 P& A- 98- oos- 39/‘/04_
3 Time' 1015
— Per-s8-o0s- 85%e
: E T . /0015
23 PehA-5B- 005700

Tima | 106'¢5"
PoA-58- 005 ahfee
./—/»u. . 1005

w
-,
llllllllllllllll“

N
"

SAND (Swd -+ in N
S e —pus| Rec » 14
m. demee, 2 ‘“?|”) Zo ,}-lhlu[b@)‘--"ﬂ""
motaty PQ*U}’YI‘ W #Nu (b= .2 ppm

24
HN(«U\») "Zr;fm

Pép-98- 00635/ yoe.
Tima; 1082

W

nd ol

%

lllTlIllr]llllllllll'llll'”lllﬂlll”Vllllllll”

¥

il dinubin

~0

Tlll'l”l'llllll”l'l”'

3

.ﬁm“u PREVIOUS EDITIONS ARE ORROLEYE. PROJECT PG-A ”ﬂ‘_‘;:‘;,

(TRANSLUCERT)



g
&

T I PRI T e . B o ov———
T Wolo e P5-90- €
DEILLIMG LoG meDn hoevix Goodyesr A ol enmive
v, e B perd D o TY9Y or WY (9D ) J oo L
f de ( m%mmn—“
AH B e —
L NS ke e = g e Pedo- = _M&_Z%_ﬁrﬁlﬂ ;W_‘m”........m,
e Gakes S
h‘""‘“ Dwermes 086. Pwew vieay. | - DAYE woLe 'é.:'/“ -S0 5:5:7&':
. THICKNESS OF OVERSURDEN = n.a 108 YOP OF NoLE
DEPTH DRILLED WTO MOCK 3. TOTAL CORE AECOVERY POR SORING - . .
provasiorwon  Sz.57 . """wovmcvu
m:m ..,:.. 4 . e ﬂe: OF BATERIALS ‘é.?": .'ca‘ h::-.":::-. o
g Sand (sw) & N =87 =
3 a3 aboe 15| Ree= 107 E
I ot Tne o3 ol M)z 2ppm E
h ecome @ G - =
E Qcﬁq'-:s be (llu: 18 vl HN\(L&)- ':PPM 3
= V. toarse. san® 24 HNu (he) = Z.gp,m_—
= f.dense =y
4  |cleyey Sand. Poh-58- 006 404 e |-
= Tima! /08 5_
v =
44_f E_
wd wl . 5l 3
3 Sandy, grevdy o lay 12 N!_ 11 o
—= T) wrigahd color s | P N acmE
T [ From dmtodklon [ oo [HNu (b= 2pPmE
16— il < mod. L[ M (bsy = 2P =
J | Plaskic, meint |5, ]  |ANGGs: Sppm E
3 PeA-58-tos- Vsl vee |
M Toma ! Mg =
‘/8—: :'.._
- h -E é-
= > -:—
.2.'.'3."' 1836 PREVIOUS EDITIONS ARE OBSOLETE. nff/-? | 0. =

(TRangLOCENT)

A K



Tr‘A%f%?ﬂﬂ'ﬂ1‘ﬁﬂﬂ'ﬂr‘rﬂﬁﬁri
R L S

wv—nen Owecimes

34 TOTAL NUNBER CONE DOXES

15 ELEVATION GROUND FATER

O86. PROW vanT.

% DATE noLE " :.2-

TOYAL DRPYR OF NOLE

». ¥ OF Ove :‘ i’
ORPTH DRILLED WITO ROCK o

:I

7. BL YOP OF noLe

18. TOTAL CORE nECOVERY FOR BORING *

». m?l“ UI’IC?“E !

[ oL

SLevaTion] oerre |Leseny)

CLASIPICAYION OF wATERIALS % 0‘ RENARKS
°===.=~. o i

B
-

W

£
Loalysiel gl

'llllllllll

N

ﬁllllllll

¢

Chgs fo o f—/ayg
'gmuﬂ)v sand (Sé)

2’ 9 .M% 5 M

moist, mod - Jo 60 fo - HAK Chy)= 2 ppm
fas*')c"’*y vd:;sg ! HA (bh)"‘ﬂ#

“+an- Brewn wer

Seturetl @ 855"

HMA-(bs)° 7? m
rebueid © 5087

PeA-5b- 005~ S0 s |
T.m: I35

£.5

£8.0 '\) = ”

/3 Res <97

- -5 A= 2ppm

29 [R.q| dpilbd: Llppm
H”“O’b) /‘/f/w\

8|

B

"
~»
NI NI,

Ll

——BoR: 5u.S—

wWeker level @
£3.6

Po#t 98- 065-55 40
Tims f!Sa

Tash lled aei/
vaper perts.

”'llll'llll'll”l”ll

T T T T T T e T A T T T T LR T LARRE AR
| LR R LAY LRLLI SR LMY R AL LLLLS LRI LA LARR LR AR

BNG FORM 5 3 PREVIOUS KDITIONS ARE ORSOLETE.

NAR 7Y

TRansLOCERT)

PG-A ?6-;0 -5



4. TOTAL WUMOEA CORE BORES ==

15 BLEVATION GNOUND RATER

— [COMPLETED |

Emmummana__. O

| T 5.9

9. BGRAT

Jromsws 0000 12-30-90
. 84 108 TOP OF HOLE A0)
Eﬂs r :. TOTAL CORE AECOVERY FOR BORING o . Y

mSPECTOR
S LirLom e

Im:m. .w.t- un:-a Wtcaﬁo:w’nm ‘@% P '_:g:::-;. e ot
3 CoNCRETE Cond Ahros] "y ey =
= - “/8%" oD Hsﬂ“_:_
= . thin §'duwerd b+ E
1 | Sendr S ) o Hiokoess b2
3 Jow qusfiaﬂ oo b M‘SS-——E
— IO”Q =
E moirsy E
2 _..; mMed. brown- e ( w%md) . ‘/Ppm :-:_
3 —i ‘{‘:‘
4 E D )
4 ) _E {g‘ s
) q _:
d puu
& L9
3 [Seh st (my [ N(bbws): 2
-—': mecl 5!01:\ QG’U’ L5 Pt’ .q
- )o" P/‘$ (‘u* Z .
L= /oos; " Z,‘, q AMTM,MJ)- 4
_5, Uloe | BNl spdsih
2 _:? H Na (hkpa) =~2«
t —:I. 7:‘-,""1 ws
S le _:
| {o3
. 4 3
. MG FORM 18 3¢ ppgvious avimons ans pesoLETS. PROIECY

man 7y

(TRARRUCERT)

Per

550 - 7



p

Nele No. 772 00) -

’
- -/ or E Ve

8. BTE AND YYIE OF 1T /, XYY 2

s i .

-
/h‘nvgu Cmcumes

3. TOTAL NUNBER CONE BORES

SEe. R vERY.

5. ELEVATION SROUND SATER
wermwn |77 - aoi;io-g

7. YNCRNESS OF OvERBURDEN  E'¢ o 7

17. SLEVATION TOP OF HOLE

OEPTR DILLED YO ROCK

0. TOTAL CORE RECOVERY POR BORING L]

-

<

lnnlnnllinllmlun

B voras oevve o wous 5{‘;‘5:’_' ®. NORATUREQP rmv_—u( P Z.. _
e v el & A
= ) -
3 Betovis Y N~ 177 =
= =y =L, pusc (O E
0 3 € Rus| (e~ dppm E
3 ne | e SppmE
= S NGO~ b E
= Pa-ﬂ;sb.x-,_,o/wc:;
Tome: 142 E

&A-sp- 07/ Toe
/- ma' /q/z

5.0

&
1T

«
T

)
AT

~
[ 3

wduuluuhin

<

L___I2c

CLAT (€0) ¥ 5FF S Nz 19
Pedf oy Vfar n fob,a 18| Rez /S
dry s 1o mo;s‘f ¢ s HN“(L}): :‘/ﬂd"‘

”. flﬂ ICQ

3 AN (bs) 2 «Zppm
2 Hﬂu(‘&)‘ 96/)/,]

FoA-56~609-
Tim! 1418

llllllIll'llllIlllllllll'llelllll'llll'lllllllll'llllll”lllllllllllll

m‘ 1836 savious tormons ans omowrTs.

(TRANBLUCENT)

T P T 0
- v



DRILLING LOG mRO
Yhooyix (€] e B
¢ mE 9
Q‘E . ﬁp e [ 1 UNDISTURDED
Sy LS TV
e -.! ?Gq°-7 umumﬁm‘:::u'/‘?
) 5. ELEVATION SAOURD BATER 5; /
"'::: D':cb-l’ 08s. Pmen vany, | DATS HOLE I"‘:',?g’ -q O i & 22
b’ ruickusss rreep—— > 17. SLAVATION TOP OF NOLE
T m:.:',mis : mm RECOVERY FOR BOMNG
. YOTAL DEPYH OF NOLE TﬁjT

ELEvaTioNn] DEPTM |0
L]

CLABMFICATION OF BATENIALS

S e

o .-:-.bn dngeh of

———

"o San
(MQ med lﬂoun_
IQI‘/IM JMQQJ

Y
~

Illlllllllll.llllllllllllllllll "

,/a,/.c'ﬁy

C ~/¢/Qy_)

~

¥

k)

llll'llllilllllllllllllllllll

s.H

3 AN (b, )% o
3 t"" AN (1) —:.s/,/;:

21 AN Che)

S/m.,ﬁ% /G’V -

¢

N- 5 -5

z.e

Rac = L2
Foh-58— a57-294,5¢)
Time ) 1428
Péh -58~067-0% 00

Trme . (28

l”'ll["l”llllll'llll'”ll

i
RS
B2y

] £6.0

0

Ne €
Ree= /.57

pL.5

o

15 Hﬂu(%nﬂ-ﬁ Y

lll”'””'llllll”l]ll”lll”]llll'l

RN& (b‘)c K 4
5] NG Chs) !:’fﬂ

zs —

24—

|- — —

3 $TT cLay Ced
_: med Lrw, o) st

ab—f ”“"'/70'»'%:/ o5t

213

Peh58-007
Tinw ! Iy

FeA-5p- °O7-M/Voe,

~ Time' Y. “$O

-

o :

NG TORM 1836 marvious eomoms ans omoveTe.

(TRARRLOCENT)



Ao At E IR I P -

R T ——— T I

T e oot A s . g a L -

Hole No.

TW%LI‘FW

UNDISTUR BED

LT . i

14. TOVAL SUEDER CORE BOXES

% ELEVATION SROUND FATER

Dh OF MOL|
yenvital [Clwcimep

OR¢. PRAGW YEAT.

5. DATE nOLS

ZZD 17

v.vmnmerm:_ﬂ o

17. SLEVATION TOP OF NOLE

DEPTH DRILLED INTO ROCK

|- voval oxrre or noce

52

5. TOVAL CORE RECOVERY FOR BORING . *
W. MONATURE O

lluv:n.l - m

GLA-I"aTIﬂ OF BATERIALS

S

w
w

N
bbbl un

w—
-y

®AR 71

N
\

w

o]
~

w
»

bty leebeoloeleolnoloidonloabindualio

L)

Sndy G,MV (eL
med bon /2( ‘¢
5'}# 5 “V/C;—

“o MOI?)L.

C’/& #);sqnp

Odivr

35,0

w

6\

~IR1.8

WV thgy= Yo
RN =, Yppm
HNC (hy)a Opp,

P&A-58-007- 35,

lllllllll'llllll['llll

Tiee ! 145
F&A-58-cc7/ 50,
Time' 1454
P&A-58-007- 0t/ e
Tome ¥50
FEA- o8~ floe,
Time. ! 7450

N= 7

Rer (.5

AN« (bgd <, ‘/fﬂw
HNu b = .6”

HA}k (l)))‘ 3 '
Fm-sé- 007 —:f/
Tom ;15710

N

1836 enevious eoimions ane cesoLeTe.

e swet nrswe

I’mlﬂ EG, A

et 7

l”lll”llll[]ll”-'l”l'llllllllfllllllll



TW%%FI‘WWF;—;.P_
jo S Ve .D“E“ GRISTURBED

. YOY AL CORE BOXES

5. ELEVATION SROUND WATER 7
Tﬁwsa‘%—w

bashashinlosand 2-9-90 i2-20-90

ORS. FRON YERY.

"' - ad 4”"“ S’ :::nu ;::::v:::'-a BORING s
. ToraL ocere of wore 6.5/ o monarest ;. e ¢
lm:v-e-w:m- o e e b A
= - Glaysy ), « 3 C
I T ] (A E
W-g 4 26 10 ””“%D'I%?ﬂ 3
] |kems carcer) |5 ANC e~ 10 frmE
— med brown !o/aV/ 1e67) HAl (hs)e E s:m —
= ”cﬂ";‘:/«'- -f/&f;g ¢ e
T M. ce pPresend fea-so- o il
K/ 2 = —— [ , 07~ -
E f{c#"—/ m. 5¢,#‘ 7_;"‘ IS—VO/VOG_
= | (ke of s 14D s
pm ﬂnp};‘.
133
=
3 50
w“w— — | g Vi
-E- Gm-ﬂ, sand7 d A 4 N:3
‘_: (CL'?I*’)"’J ég-:nyl} r"s &"'._ 167
E weist, hard, mg! | /¢, rie| AN (bg)= :/mm_

;"3 /;v/f:f;'c-) 2/ H/vlu (‘t)s .beeﬂ\
Ayl i 4] N Uhs)= 7. 2p0m

3

PeA-sg- 07 e
74m & /;35-

<&
3

widuolooluobdnobaolng

lllllllll'”Il"lll'l”l'llll'lll[lllllllllllllll'llll]ll[lllllllll

-
»

.2.‘;.:‘,’"! ;5:36 PREVIOUS EDITIONS ARS OBSOLETE. PROIECT ? . (\ lm—?fﬁ*&ﬁo A

(TRANSLUCERY)
.



{ S I S BV en 5

UNDISTURBED

un-n: CIwcuman

STARTED

2-R-9¢ i72-20-90

COMPLEYRD

7. TIMCKRESS OF OVERBURDEN

17. SLEVATION TOP OF NOLE

OEPTH DRILLED MYO ROCK

. ToTAL SEPTH OF moLE

—Sh.5 7

sAgvarion
[} : °

!

W

”

T

T

]

3
phoioligg

2
T

-

'lll.lllllll

CLABIPICATION OF SATERIALS

W

o

0. TOTAL CORE RECOVERY POR BORING +

9. NERATURE OF ANSPECTOR

i’:

W\‘(e‘f r.eﬁva-(Gc)

Ben-Grn eoior
Q\m; _d‘%fﬂ

L8

:xot":—‘ b WM}

503'«-\*:0 smwﬁ
w/c,lay Csams
~a¢ alwv)

A7

R 1.1

. |58°»
lo
1.5
2 ';.a‘
93 L2 4
~ < §5u
T
LS

L
=

E.'. ..n;

2

b||||I|| lllllllll-llllllllllll

Bey & SteS’

o_ -

-de ,cvd g

| FoA-v8-007-55 4,

Buﬂ:c./ Composte Sap,

ll'llll[llll'”lll”ll

T/ms 09/0
Eﬂ‘m;ly hard
Arelllia g - b

“n - ied
4o rctrien Hhm_

’ﬁ_ﬁ_m
Nz67
Koo = 117 -

HA (6= 4
h ’Gg-.‘/””\

HN‘*U|5)~ .

llllllllllll”'llll'll”llll]'lllll”

829’

Ting ¢ lo/g

llHlV'lHllll.ll'”ll'llll‘llllll

From o’ ses’

W

1836 srevious eoimous ang oesoLgrs,
TRANSLVCEN T )

. —

PROJECY

/a&ﬂs m



pey . x

9. SIZE ARD YYIR OF MY’ [, ¢

5L

“.l.,P@qO -8

[]
~ 1/, or ONER TS

nNe )
e - i i

4 TOTAL NUNBER CORE BOXES

15 ELEVATION SROVND WATER

5. DATE NOLE

==
7690 150509

. THICKWESS OF OVERBURDEN

7. EL

TOR

8. YOTAL CORE RECOVERY FOR BORING  wwme

MAR 71

TRansvCEN D

-

OEPTH DB LED IO ROCK 9. NONATURE OF CTOR )
JOTAL DEPTH OF WOLE 2L S’ ‘l’m‘?&‘mﬁ'
aveon] N P 7108 OF WATERIALS 3 Cx e ea. dpth of
Mv‘ 01’:- X L:.J ‘;@" %" n:z.--..,um
] E CowcRETE. Cond Hew corcwdi E
= Yel'op HA E
ERERT Hon 8°dirud T
- low Plu"t&”‘y r
= loese comcrade Hhickeese =l =
B slishtly mest =
, 3 med. prown g
g [ otk Fime grn sand. NGk Bopd=
s 3 ‘
g_E B 50 )‘ s
3 ST ¢ ML), loose, = g“’"‘f 12
—: meB. L;.\or- Yow —ID i. c ' -
3 de'?c:*'*l, ol. ot ra FE) N Gheckgrmadd=
6 | e P A Gy oo
(3| ™% [El e
= Pon-58-008~0/voc
= i [ S 1)~ 2
& 3
1=
03
4G FORM 19 35 PREVIOUS EDITIONS AGK ORSOLETS. mb' e




U —

UNDISTURBED

;i

14 TOTAL NUEBER CORE BOXES

15 ELEVATION SROUND WATER 4
‘Fﬁmm
2-16-90 i=-/?-90

IP- DEPYR ORILLED IITO ROCK

TOVAL OEPYR OF NOLE

[ ’

5. HONATURE

iy . DATE WO
vERVicaL [C)meLimso ORS. FROM YERT. o s
x r— . - . 8L TOP OF WOLE
. TICKNESS OF OVERSURDEN
5045 5. YOT AL CORE RECOVERY FOR BORING L]

awwv-uu
]

00

CTOR

VI
e

S

-
-

N

3

(>3

A

becomens o $t elay (D

brown w don ubr) <\

Mmoist 5 ve vy r’g}“:gl-

et A

2

o

.

"s

/%,0

&

~
~

-
o

-

llllllllllllllllllllllllllllllllllllJJI'llIT‘IIHlllljlllljlllllllllllllIlll[llllllllllllllllllllllll

becomas sSanl) (sw))
2l meish, fancolor
he phsh'c}-ﬁ'm.
dense

N I\")

.5
l-a

165

AN (bg) = Bppm

PNy (b) = -Bppm
HN-a)a Sepa
HN. Us)—' I.prm

#A-58-cB 1D/ Voo
Timed 70 2t -

r‘-ﬂ‘ie-b‘/]'og,
“Tima! 10!12

N= IS
A b2’

INC(b) = 8 PP
HN. (hs)= Joppm-

PGA -6 8-008- 15/ voe
Toowa: 028

llll'lIlllllllll”l]ll”'l”ll.”lllIT[lllllllll”l”ll|HllllllIIllll'll”‘lllllll”lllH'IIIIIHH

BNC FORM 1836 sasvious sormous ans omoLeTe.

(TRANRLUCERT)

PROJECY

Fea

702



an -.;’?.

A YOTAL RUNDER CORE BOXES

% SATE WOLE

GROUND SATER s ,
2o002=Q0 (2-78-90

”. &8

TOP OF NOLE

" | vovaL oevvu ov wous

S B

IlllJlllJlIIIlIlll]lIllLlllllIlllllllllll]l]llllll

5 v X
TILIIIIIII

lllllllllllllllllll]olllllllllllllllllll

13

e

0. TOVAL CORE RECOVERY FOR BORING h )

o E & AA‘ET

0.
i o

&:u-hn. Supth of
ﬁ“‘..lw

c:nz'gm."'

la r ‘uce-, G'F
gr;?d Paepuws

o

7

L

1.5
)2 1.4

‘/ &g

Nz b

b 147
HNA(%)= :gf/’m
Ao (b 2 gpm

hs)= /,
Mﬁawc-k/ygc
Tima! toraz
Pe A-56-008 -Gt/ /voe.
Tima 1022

N~ Iq

Qc’ loz,

HN (k)= «Bppm.
Hbu (b)Y S-Oppoe
FLNOEr

FLA-56-008-2S « vor
Tima ' te:v0
1?6 A-58- 708~ A/ Toc,

Tona i 1090

IHIIIlll]”l"l”lll”'l””'””l”l"”FT]IIlllllll[l”l]”ll'lll'llllllllll'lllll”ll'l”llllll

m‘ 1836 srevious sormaus ans cesoLsTe.
rnansiocawn

(194

st

L 4

]“R’«?o -8



' Mol Mo, PG5 90-
DRILLING LOG Ili===MRD 4 v J o - im.
\ 9. NIE AND TYPE OF 17 f .

heer o 4

0 AGENCY ) Cme

( m n M ] ” IITURGRD UNHETURDED
s s 5 b XX T i
dedied - MOL' 14 TOTAL SUNBER CORE BOXES /é
e ke, & ELEVATION SROWND SATER 7

STanvTRD

(TRARSLUCENT)

veaTicaL [Tjmecimzo oxe. Fne vemy, | PATE WOLE 2—/[:Go 1‘3':;'4370
3 — sb"ﬂ 7. 5L TOP OF NOLE
B. DEPT™ ORILLED WITO ROCK %}ﬂu [
VOTAL OEPTH OF WOLE </ — —‘M‘“u
~ . “:" . cLasunc, ne:u-n-m\u %;} %ﬂ oa:.‘::_‘:"'..-..mu
] becomt s o &1 H’)_doy Nz o -
3 Cewd ﬂas‘H;, med. 4 Res 1Y E
= brewa Qe'm“ R B‘f‘;#, ‘/ 1.5 HN-.U’.P‘ 'OPPM E
313 sl meolt . RIS| N (bs)=Z0pm E
3 onda) =3 =
| Ceodains md Flakes)[, poe | HN Usd= Sepm E
3 Drvide. auges N E
‘rl_: - resd 110 ppm —
= PeAs8-c08-20/,0c, E-
= Tine! 1148 -
B3 ber-se-sog-Ge/rse
= } Tea ! JIYST :_
3 T | AR s8-0e8-aa/poe =
= Tim: 1) 4
31— -
E Peh-58-008 /. F
= Tina! Nys= E
= . =0 :_
S — e B N=36 =
- be » ™) d ) C -
== B A e e, 15| fac= 15 3
. dense, g moisd no /7 HNu(b)» Bppm. £
3y —] Plastle ¥ 1 L5 . <0 -t
= 1) CMJ\\nA HN (Ls) < f/”\ -
E I R K SSnl T S e M 5
- __E PéA ~58-008-35 /pop |
E Tim ! 11i56 F
36_5 E_
L =
Lo 3
.:f‘:*" 1836 easvious aovmons ane omsoLers. e




Noto e, [T 90~8

Pheey. J '

o ‘’ or SHEETS

owiiLwg wﬁmrn eD

9. SIZR AND TVYPR OF BT/, " ‘o, {
-

' 073(_.
L mE ~ 0

" w.wm“ ”73!.0 UYNDIETURBRO

4. TOTAL BNUNBER CORE BOXES

5. ELEVATION SROUND FATER

| oavenoe 2- ?P"O wg- [9-90

17. BLEVAYION YOP OF #OLE

L ud Ju’ 15. TOT AL CORE RECOVERY FOR SORING .
fmomme o, —fragress
i el e e il b i
E L“Dn; o 1 q N =57 E
= sand (5P) “vdense, v z Lo’ =
= ne P’ns".c Jﬂ/ , 1 +¢‘r\ D1.5 =
@ 3 cobr, slhndet 2% e to A (bg) = Bppm E
3 He (bs) = MTepm E
E 29 g AN (hs) =2 ppr— E_
P Tasie auyre fAn ':'—
= rod Soppm -
—__- PeA-58-c08~% /e
"
— 4¢.
5  VEEY,

/ Pr < 10’

L

-

%

o
£

uulooloebidpnobiloolonud

(]

Buzk 4 S GW-sm)
an +o med 'om bw ?
. a‘*"llthm

wica chies rvuwd' 4 o~

1= ‘ 1.8 g
I I.nv (ca')“mv.gb /2 Ala( B) = 8 ppan.
o —— L Placdic Ri.0 ﬁﬂu(;)‘éﬂm

(N« (hs) = /'0‘0(&

Trsids @ ugamo reeds

P6A-S8- 008 Y5/ %0
Tima! 1226

llll'”ll[llll'l”l]llllllllllll”'””Illll'llllrnlllll”pl

.m. 1836 ensvious zoimons ans ossoLere.
—— L)

1137




T P Ry 2osk 7 I . NPT .

in m&-wm.‘.“ - nlv/u-;o lu-numuo

34 TOTAL NUMDER CORE BOXES

5. ELEVATION SROWID WATER L 42 ? ’
— [OTARTED ] 5_»:)4- %0

2-(e-90 |

OEFTH DRILLED IXYO ROCK

. YovaL perTuor woLe

E&'s'

. TOP OF NoLE
5. TOTAL CORE RECOVERY FOR SOMNG .
6. BSNATURE QP INSPECTOR
é &ﬂ _A&' a::

SLEVATION] DEPYN i

Q-C"iﬂﬂ or r'.lll-l

SON RENANKS
i T

A}

3
(] N ]

A

2
T T T

2

K]

T TR AT

4

ﬁlll'l?:l'flll;lllll
"

' 4 4
Sand (sw-3m)
low plesHeddy
med. dense
ton jo med brown

1 becoms very qrmlm\)

(bly chuaks)

N=2¥
15| Roc= "38'
HNlg)= B ppm
RE3 | Anc(bs wfi
ldd
e AN (= fppm.
§0ppm 11 04FS
Mﬁ"ﬂd‘fe/wL
Tiee : 1280
S50

”lTIllTTIllll'lTll

7 15| A= 107
13 Rl AN« ()= Bppm-

N=35

HNu (bs)= (.2 ppm—

]

pdpobdanlnubiadotdog

&

2

59 3

BoH € 56.5°

[PRUUEIEE g

PéA-5B~co8 - S/
Timi 1253

oppm 4 Quge
\}d!r ‘tvds 53'3’

D vepet
Lty

3.!!(./ eom n"f
For ‘b.n.ﬁl d':f#l.
net indudad )

Sample connkt

FORM 1836 sasvious €0 Tvous ans omsoLETE.
TRANRLUCOYD

A T

m llll'llll'VTlll”ll'””['lllll”ll”ll'llll'll”'lllll”fl[””llllllllll'll”]



APPENDIX B

INSTALLATION DIAGRAMS



joriunG 106 Jurvanon 1or o0 v Hole No. PG 90 -8

l[lllll"llll'll'llll'llllllllllllllfl['rlTllllf]TTIIIITlllllllllllll|lll

| yTa] E lusyuunou A oen
} Phoen 00 Aurpor+ 5l Vapor Moniterng Pects o wem
atvance: | oo [usome GuassecaTon O Matteus )
. b c . d l:v N‘O.~ wostheriag, m; if sgnificant)
© - Surface Completion w/jeak Tresistbnt
b aluminum flushlmeunf manfheie cover
3 ] € ChPS
n 4 0.0- 5.5' Certert
3 ; ‘N
—: 1 / L .
- 5{ £5'-6.5| Gragular [Benionite
] == = (.5~ 8.5 Sadd
- Riser = 1" |Sch8b PV, flush ot threaded
3 t 11 Sereen 1Y $ch 8 P | 5foot 000" slot
— m
=N =
Ji5=20" [ E| |||
3 Screqn = s , P
— refved | St .o -29f7 Feh Gr hve |
- il :
d N ]
— A
=
- i
-1 ,
- o
E s
e ; 29.7- 33 Cégment
3 é 320 - 3410’ Granula—Benterte — — — — 1
- 1 34.0'- 39.6 Shnd
s - ‘
— -
3 4o'-{45 ] -
- ~—] screg¢n —
- intepve/ [~
i | 35.0- 48.6' |Pea Gravel
=
sz3'| /
’
=R A 48.6 - 565" Cdment
—
-
- 70 VERTICRL SCA LE
NG FORM (BR 1110-1-1801) . P mORCY WOU WO,
Y 1836-A OPO 1980 OF - $28- 8§03 Phoen-x ; year AIFP°"+| PGQO—

0o Tllllllllll!ll'llll'lll"'llTlll"[ll'TlllIll'



MEVATION TOF OF MO
jpriwunG 106 B Hole No. P&4C -3
AT .qtmmn ourn
Pl (-rp ;lt’nl A;r'ac'rf' Sol Gas Man teting pf i ts IG i)
X ‘| % cont [sOx Of REMARKS
| aevanow | cer | zcan A v s TeRALS RICOV. |8AMNE | (Dnilicy sine e b do o
. b [3 d ¢ [] [
T Sarface completion w/ [leak|resislant -
- alumivum mag hole| cover. C
3 ; cAt -
= j _O-5.0 | Cemgnt : :—
= 0 3
= if _5.0-7.0' Eranulpr Bendonrte o
e s 4 9.0'-8.0' |Sand =
= _Riser - |1* sdh &4 P‘./.Cq..fl_‘-ﬁ_,)om*‘f‘\’“d?_‘
3 _
- .Screen=|5feof; I' [Sch 80 PuC .cbc st |
E | 5
] = wll
J — -
- ’ ’ e
] 15-po — o
- Scrden - —
3 interoall [T .
- o =5
= - ! —
- ; 8.0'-249.8] Pealcravell :__
E i 3
3 7 o 9.8 ‘ :"
= / ) . 21.8'-3318" Cpment F
= “ -
] " =
- ' ﬁ .33-6"‘3‘!-5"Grnﬂular Behime—— —— — T
= [ 34.5-35. Sand —
= o
.3 = . -
- yoilus’ — _.35-0"‘5[-3 Péa Gdavel :_
- screen - -
- interpal e C
= W 51.3- 56.]8 Cefment -
- // S
= ] Mo yeRT 1&1 ALE -
FORM @R 1110-1-1801) " ” - 629 RORCY ’ . MO MO
e 103-A - oMY IPhoenix Guedyear Arport |pga0-3.



loruunG 06

lmmou TOP OF WO

Hole No. P&4c - H
[ {4

;
I
f

(ER 1110-1-1801)

GPO 1080 OF - 829~ 803

oONC Jnmumou ] -
b (27 ;:ﬂ.n' H'U‘P(l"” el & e .’._:'l’nrvfi S o wem
QASIFICATION OF MATERALS % CORE |8OX - OR T tmanks
BEVATION uﬂu LGEND ( Desevipiion ) ll:gv- n:ov!. ID':I:-J fime. “-‘m:; :w‘:’-‘:‘;"
- b < : d ¢ g

L Surface Completion W/ [leak [rez e7h o4 =
= aluminum marjhole ko [
= 3 ;2-&% CAFZ F
3 ©. = 7.6| Cempnt F
- /% /] s
— // / —
] | R ﬁ 7.(91'3.0' Gratular |Berton ve E
= 1 [ 8o €6 Sand -
E 3
4 -

- ! . =
] | ' Riser - 1*]Sch BO PYC , flash Jent threuded
— " :

J 2o’ | F : Screen - SHost) |I" schi 8o Pvc .ceo” slot -
0 Scfegn E :—

- wterdva ] - -
— ) i i C
- i :

p= ! : C

S Pl , F
= i 88 =22y Paa Grloorl ot
= -
e i _
= i 2, _29-5—32.?' Cqmenrt -
- /J ’ ’ :

- ) ﬁ ,52.51—33.3 GrénulorfEemisme— — — — i =
_—A st 33-3 ’3"‘10 Sard ':"
— —
- -
.35 |40’ ol
=] Screpn -

3 intesval ’ ' =
] 34.0 - |44.3"| Pea [Gravel -
= o
- ~

Z / B , C
Asz¢ C Hy.3-54.7 Cement -
pu 54.7- 54 .5 - |naturkl moterials (cave) -

3 wevee ik Sesf F

mORCY .

O WO,
Phoenix Goodyear Aiwrport IP&‘?O°“!



. BLEVATION 100 OF NOLE
LLING LOG | Hole No.PGY0 - 5
. - MSTALLATION oetty
Egm Goedy Airpect ISo;i Gas Mon, Ling Perts ]o- vem
, .. _GAsSmCATON Of maenals B COREINORCR) L eteakc
arvanow |- oerm | uow Dorvipeis) RECOV- | SAMPLE | - (Dol i et L dopiof — .
[ b 3 d e { 8
T - Surface Completion W/ [leak [recisfrs n
] aluminum molrhele| cover] o
= ; =tic cAf =
— // ¥ O-O’v'5>0, Chnreretle :_
- -
3 / A -
= % , C
- s ﬁ 5 Ol'b O| Gragulor [Berder -¢ o
= e B ¢.o-7.0) Sard -
3 3
3 -
— =
= . E
-— - Riser - 1"lsch 8o Pvq, fiusk Jornt threoded il
.5 s P —] Screen SHfoot |17 Sehlso FVC  .o0e0” <lot E
o scrgen E =
o intgrvall |~ C
—_ - C_
_ 7.0 - 29.0| Pealéravd) :_
= 7 7] ' . —
- ; 29.0-33o Cdment -
E oL =
3 % 33.0"3'4. P Grajrular [Bembampe— — — — -1
—: 24.0-35.p Salnd —
= -
.: r . : . E
3 4oqus' = .
- scrlen — -
3 mnidrval ~ =
3 = . 2
= 350-48lY Pra Grpuel -
536 =
- 4g.Y- 5645  (Jement E
L - V Lin VEF ok SchiE
FORM (BR 1110-1-1801) P OACT )
e | 1836-A srowmeor-tn- | Phoenix Good year Pc90-5

A.rparf



APPENDIX C

DAILY REPORTS



o e T e T A el e e e iy e
e . et e . e
FP e L L . o
T . [

Y

" ———

| DatoofWork-z 2"“70-# e

nva ExPLonAT ous mspon' S —

-LABOR™”

"~ SHIFT NO i |

Hole No. !

Pt

ST PR TR T RGm,agasaa,buo '

w;,monf 'AI DQO%‘PMZS t

: | perDiem No.__ Xl

" EEZREIANEL
L\ 7IER

o e e it
. o ‘ .
- SR

| TotalMatorils . -~ [

" EMPLOYEE % . mns "'mz' ! Av{wnT L“m I ’ i _'.;_f"..“ij
.,"' -8 =1Lt Owner - ; —
1.8 ] Typooioﬂll i
s L 1. oried: from L us
S T . o .'~‘.'to J
L - ) . ! N o i
Ll e s .‘,‘ o8 .Fmg._ . :,
. i L ;._casmg-sd S
B ..Casing Pulled s
: - CasingLost

~ Total Equipment - __.. — !

Indirect Overhead .o\ =%

" Wours rifing "

1 Totalost

Total Labor .

~ Hours Moving '

Total Labor

EQUIPMENT

Hours Shit Down .

* No. of Samples

EQUIPMENT

PLANTNO. |_DESCRIPTION

ruee| c/6’

- AMOUNT

[T vap ey FERENC O NI I i,

.~ TOTAL EQUIPMENT =~
_*IRDICATE DIESEL OR NE-

-+« MATERIALS . . ...

o we L e . ..».‘..-.sl

.,'1-: _AMOU'@T =

- -

it e e gy mnimm =



a———e.

DateotWork__2 /4 /29

DALY Expl”lmlous REPORT

LABOR SHIFTNO. "0'0"0.' -qu-q: IO.” —
EMPLOYEE uo:us mre | o | ocation | Project _Eb.p_.n.u_.&gnd;mu_ﬁ.cpad_—
SEY ., J- ) _ )
_ﬂ_&&l_ o . Land Owner . cmm
‘ Eﬁﬂgﬁl"’ s . H Type of Drill
o7 Orilled: = from Request No.
to . .
: 'cw"m'sm ' ' Total Labor "
Casl:gPuM Total M
9 Total Equipment
Casing Lost
Direct Labor Total Cost
Hours Drilling
Indirect Overhead * Hours Moving '
Per Diem  No. X Hours Shut Down ‘ WEATHER and GROUND CONDITIONS: _.iu.m.y.,___
Total Labor | LA°F, winds S-{Omph
No.ofSamples ____ G Type _cheouced !
EQUIPMENT _ , _4 | . _ |
paNTNo. | EQUIPMENT | gl c/g AMOUNT Remarks: (!npackeal ggugpmegi N
5!20& (;lﬁan. .iamphh% ‘
eq nt * » d » h A -9
) 10, 11 and southwest of Jreatment gl_gﬂ;t. ag'mpasdg
gamples frown 3 localiews in dideh inlo | Boz. yo# ot |
TOTAL EQUIPMENT | each &F the 3 localtens -9 ,10,U. Deccrry €9 ut pprort .
*INDICATE DIESEL OR GASOLINE oot
MATERIALS 3 mples. Com
ITEM AMOUNT _ - .
Level D with  latex 3111@1_5_&“2.@_‘2093 .
TOTAL MATERIALS S M
ignature:

MRD 722" 074  (Previous Ednions May Be Used Untl Supply Is Exhausted) -




! |

DatoofWork_&LL DAILY EXPI:ﬁﬂATIONS BEPOHT

LABOR i SHIFT NO. Hole No.
EMPLOYEE NOURS | RATE AMOUNT Location Project
> Mol y g | : .Ebﬂ_ﬁ————xgﬁa—a-lrm———
A- ORKS B , Land Owner Cost Code g A000 £o
| K- THOMAS 8 o Type of Drill
| P- BRockmaAn | 8 iue | Drilled: from Request No.
S. PEARsSanN R 1
Cast ? Sot Total Labor
Casl:g Pulled Total Materials
0 Total Equipment
Direct Labor Casing Lost . Total Cost
" Indirect Overhead : Hours Drilling '
: * Hours Moving
Per Dlem _ No. X Hou A WEATHER and GROUND CONDITIONS:
rs Shut Down g
Total Labor | Sanay &BTE
EQUIPMENT No. of Samples _ Type )
puanTho, | EOUIPMENT | pye| c/e | amounT | | " C"’l'ﬂ'jz 5[!‘*‘: & F‘Z Bl V""F‘l o 9
Ele ME-15 — | .
P %mi-_ep Wright, M-Tiples. Pckup
| Stake. Hw&mzﬁgmnb_&wﬁﬂﬂm——
Qﬁzuﬁ:[:lmlzr‘ - W -1 ) U Tom
‘ - tINGS -
TOTAL EQUIPMENT . .
SINDICATE DIESEL OR GASOLINE
MATERIALS
ITEM AMOUNT
| Coment, PVC -tremie _pige,
| U bl
_gmmm_hgnmi:._mo
_Volue,
mia@f;‘i’e'ﬂ-y-
TOTAL MATERIALS Signature; é é 2 ye

MRD .2 078 (Previous Editions May Be Used Unt Supply Is Exhausted)




Dato ot Work_2.£6 /o DAlI.Y EXPI.OBATIDNS HEPOHT | |
__LABOR SHIFT NO. Hole No. |
EMPLOYEE n;uns RATE AMOUNT Location mloct Phoenix &g;m: A:u:p.zd:
|- MoRRISSEY
.M" y & Land Owner CostCode DEQA000 585 8210 %=
(K. Tiomas ) Typoof Orfl
. =3 Orilied: " from Request No.
5. PEFRARSON | & 10
_ Footage »
Casing Set :ﬂm
Casing Pulled
] Lost Total Equipment
Diroct Labor - mc ""'"M“n Total Cost
Indirect Overhead % 0 '
PerDiem No X Hours Moving WEATHER and GROU“D CONDITIONS Su
. :
Total Labor Hours Shut Down 0o F =thny
No. of Samples Type ]
EQUIPMENT - .
o | SUPMED, | rume| cra [ awouwt Remarks: Coall office- Calibrode HNej
CE2i0ed|cmE-T15 ] ' '
. . .y vt
: railer :
— 1 , . «Pull velucles |
Le sHe.- : . -
TOTAL EQUIPMENT c .S L
*INDICATE DIESEL OR GASOLINE :
MATERIALS M_Emgﬁmy_b_mh&_ﬂagn_&_"&—%¢ ck on theu~
ITEM AMOUNT - ~Ues - 1c u.v\[o S uckK. o
0 - . drl l » \C.
’ ____&m;m,m__ihlp_dﬁaduﬁ—lﬂ’l—@ Pek wp puc
COUCPS; SCreens ebe
TOTAL MATERIALS Signature: ! éél P~
MRD :Lc2 078 (Previcus EdtionsMay U Until Supply Is Exhsusted) -




.u-;-.

smrruo _L._

e |

AMOUNT.

“‘tanaomr '

Typo of ndll

e o n =

" Drifed: . M

PRV

\.“ ,. ' '_I\' :to

IR TP 3T

CostGode L.

-

Request No. =

CasingSet

I RN G

. Casing Lost

"-Caging Pulled > "

Totallabor o RN T
Totai Materlals . SR

Total Equlpmont . e
Tota Cost - , AU T

| Hours oriting

" Hours Moving .

" EQUIPMENT -~

.';' e

*]. DESCRIPTION .

EQUIPMENT

FueL

/8

T ANOUNT -

Cedolbl| Bned |

Houfssmtouwn i '

~No, of Sat_nplos‘,

wngsn ant GROUND connmons @hﬁ}r -

K . > t
N s;_ " ik
S L LA Mraa

MATERIALS - . . i... .

" TOTAL EQUIPMENT =
-mo:cm DIESEL OR GASOLINE " *

i AMOUNY

[

' 3
‘_&/, )(c.l(, A)q,ﬂ.

__Q_ lmrd" '/‘Au

2

 TOTALMATERIALS

um ok e B

' d rl_,g\mgi il

UL // mc/( /,4rn qC'-

‘Sgnature: p._wwqu § WW . B

MRD .2%% 074 - (Pmlom EdNtiois May Be Used Drith Supply'loExhnuM




[ JEVSSIRN

- 32-75_ DAILY EXPLORATIONS REPORT ¥
| SHIFTNO. L poemo. AE 70 -2 . A
we | ot ] ocaton ' ot L R A
% ~ Type of Drill C’.M(-??S' ‘ : |
a8l | pred: trom _ 0 ~ » RoquestNo.
2 A mis
& ~ ' Set ,f(“k Total Labor
£ cc:mm:pum — Total Matertals
[ ot e g ot — —— Yo
Overhead ' Hours Drilling é:
indrect * Hours Moving ——— _
::m DI:!:M No. X ' Hours Shut Down _—— . WEATHER and GROUND CONDITIONS:
, Wo.oisampies /2 e Grub> | .
EQUIPMENT I 0’"5'”‘!’5 .
puNTNO. | EQUPMENT | pygel c/g | AounT . Remarks: A1 e Kirk wend a:['fez_-
7 . ! ek o T
R0 & ey , : L
Els I A ecd r
' -236“ — : - \Je, ’ 1\"' v '
Errmr = = - ]
: : \ { N
—.mrﬁﬁﬁ?&'mmglﬁg!!l ») NAVES . A\ q’ Klf WC&ME\%‘}‘L’
~___ MATERIALS AT e canse el pan, & GicRup Sl
' AMOUNT . oAt A 1400 D el
—_ 0&7‘“ 5?)0,;__&]23__@&;":: Ced EX f‘o A XY2.
bbbt ] e %ﬁ Bw:,ﬂ/mm

MRD 25074 @ Ednions May Be!  Unti Supply B E1

o g -




Date of Work_2/4 /81 DAII.Y EXPI.ORATIDNS HEPOHT
LABOR ___SHIFTNO. Hole Mo, ,_P&-90 -3
EMPLOYEE wours [ mare | awouwr | e ‘ | HM.%.MLXMQE_AI_PQEL_
T ) ,
MoRRISSEY , 207 wmw Cost Code
oAKs.A- p TypeofDrill _CmE =75 '
20T Drilled:" from ___©-O Request No.
THoMARS . K. £ ~ .
£ — Footage i 54555 —
|_BROCKMAN,P |8 | * * Total Labor
407 Casing Set " Total Matortals
| _PEARSON A Casing Pulled
xor - Total Equipment
Casing Lost
Direct Labor : Total Cost
Hours Drilling /e
Indirect Overhead % )
Hours Moving
Per Diem No. X . WEATHER and GROUND CONDITIONS: _Surory |
Hours Shut Down : .
Total Labor 15°F
No. of Samples ___[ [ Type _VV.oC .
EQUIPMENT - ' 3" Staunless 2 Toc
' . -
panTno. | ECHPMERT lruee| c/6 | amouwt i;:l{sbwn Remarks: _ t tn
CE 2106y ICcME-T5 Peqo-2 . C| - and
CE 17667 |Stake 0 lean”up and |
CEHolt] | Panel mo . ea £ __an -
Trailer—
| — m flg_u w
tower and set up on bon:r) P6¢90-3 between {evwe and
TOTAL EQUIPMENT ; - t ) . S
*INDICATE DIESEL OR GASOLINE " )
MATERIALS coe. Gore 6" of co . aucer - |
ITEM AMOUNT: . o f o 6.5 feet, DOk and deliver— |
de Expcess, Secure _sitie
TOTAL MATERIALS SIgnatum/ _ﬂ Canper

MBD 17006 074  (Previous Editions May Be Used Untl Supply Is Exhausted)



N

wnsw2-12- 20 DAILY EXPLORATIONS REPORT o,/

LABOR SHIFTNO.. b, R0 - 3 : A
EMPLOYEE HOURS mg AMOUNT 1 Location ‘ Project ‘ (o77] I
L V) _g 4 LandOwner_LQa;/ ~ MWOMB&&Q&&
A ooy 2 V" Typeotom _Q/E 25
KT 4 oriled: from _——"____ Request No. _———
Sakn—Serfore 15 Total Labor
Casing Pulled ——— Total Materials
. Caslng - Total Equipment
Direct Labor ' 3 | basing _ Total Cost __
Indirect Overhead o Hours Drilling _——— . .
:orohm No X Hours Moving » ' NDITIONS; _OYer
: : —— WEATHER and GROUND COND :_Q.Y_mg‘t,_
Total Labor o Hours Shut Down _wAchm (2547
_ No. of Samples _———  Type _—c" S ~ -
EQUIPMENT -
PuNTN. | EQUIPMENT | eype| c/g | amouwt Remarks: L& 62{:[ 4 7:%0.
[ ' ! '
'jpf‘ . ] [ !
ME?S. — .1./ P A VR/4.Y. 1) AL A 4 (N[0 At admi Xl 1K
_%L & Jhrtreste § 1 I3 2 ”u 2N II i ’.'/ 4
' i - = ' ( { / ) :
B75/4 | forded Site im Soaned pro Fer 'n Falledions : prieted
. , '
mDIcI‘I,ETAI}IEEgElll.'mEm NE : 18 / )4 A1® 2 RCead i re O-A 7" :’ /] K )G e 2Vl
MATERIALS . ; U Lo {’ 0 14 g (1] ¢ / OAr ! 2 ’M q) / /.
. : i 2
ITEM AMOUNT '// l - ‘_A' ] g . ’ 11“ “ ’ ’ g L‘ 572 ( o —
_ . /
"~ HACDw AR E % ts Completed) perfectiv. Nexd ome. shovld. oo
e (it 1t s A 3o, g Lo
: fealer hou) 7N IN el o, A0 2Morrond
—_— /J
e will Ao Pe40-5" () Ser_mleﬁ, -
TOTAL MATERIALS | Signature; M § @/&W | j
- e

MRD ,'%3% 074  Previous Editions May Be Used Until Supply Is Exhausted) - \ /




DateotWork 2.~ /2 - 90

_DAILY EXPLORATIONS REPORT s

LABOR | SHIFTNO._L___| wiemo. PG00 -4 v ' |
EMPLOYEE HOURS | RATE AMOUNT | ocation r Project c
oee——121 tandOmer _Cora) oot A E 1200058580102
Kirk Th =) Type of Dril cw&zs‘ .
o] S Drited: ~ from g@ = Request No.
to
' Footage 5657
Soh i Sarfoce, — Total Labor . i
Gaskg St Total Materials '
A cc::::: :I:d R " Total Equipment
Direct Labor . Hours Driling 8 Total Cost
:n:lnre:m()m:aad X - Hours Moving _———— ‘
Skl o Hours Shut Down ——— waméeln 5nd gnouun couomoum
. No. of Samples _[H_ Type JL_CL
EQUIPMENT ;
puanTo. | EIUPMENL | ruee| cra [ amount Remarks: HE£ rmp é"j’é é ZS
rsiler
4eme7s &l /){)’nﬂ)ﬁ—gg_ From 40— bo%m - rined
T e , %% =
MATERIALS __MI_L,_?_J‘ IN _ Va 00/ JoleY 4 mor f()
ITEM AMOUNT :
TOTAL MATERIALS Signature: \PQ/V\/)’KJ\ g W

MRD +23%% 074  (Previous Egitions May Be Used Unth Supply Is Exhausted) -



Dato'ofWork-) = /'-/’ C’D

DAILY EXPLORATIONS HEPOHT

cm/

LABOR SHIFT NO. HoleNo. /190 — M 4/ P

EMPLOYEE HOURS | RATE AMOUNT Location Project v ifo
Jrgeks 18 v Lieal | A7 0204058580/02

: L5 Tyweotorl _CME TS
ﬁfﬁmn % : Drited: from () Request No. _— -
— w_0
L Onks ] ; )
MNarry aﬁe\ll ootage - Total Labor
Thomes | a Casing Set 7 — Total Materils
roc. Kkman Casing Pulled (élagu.s_;vaLiﬁf
Casing Lost 7 Total Equipment
) Total Cost
Direct Labor ' Hours Drilling o , 2
Indirect Overhead % |-
Per Diem  No. X ' Hours Woving wn HER gnd GROUND CONDITIONS: _Gmé_ﬁzl[y_
Total Labor Hours Shut Down J C 5
No. of Samples Type
EQUIPMENT '
PLANT NO. g‘g;,",ﬁ:,‘u FUEL| €/6 |  AMOUNT Remarks: C o
CELON/ o)

Z _'.ZZAJ
VG CHETS

— "

Adrrauh‘na Q. ’E:/K/‘F?L ’/‘a ﬁ/‘)b\z dcgmg aon h{‘sz/
Z7uck %r 7‘/’0}0@.0“’7%:1{’ 'llé A:(Oofﬁl‘. ﬂSd/e;(

VFITEi | i

Sa.l I/u)or PJI"#‘ L Ps4p -4 /jmf_ﬁg

V1,99

TOTAL EQUIPMENT
“INDICATE DIESEL OR GASOLINE

MATERIALS

ITEM

AMOUNT

(s ) w A /‘/\.& fremie ap
+ st £ s0lved Becws& ot -
£ g;,e/) é SClre Jé SQL

’FIO)’V\/

w II1XSP)

25 < 9’0/,,, 51%4/ o Y0"- “/C/ deé /AQ,

AR z2ans . Sn //' é/)vda/d} n:ﬂL /91 & /Voé/tm;

ﬁﬂ/‘\p/ﬂ Mru Gonue’fo dxu ﬂﬁQO ~S /}QAM /eav,nﬁ. <, '+L

TOTAL MATERIALS

FSARY/

MRD :2%"% 074  (Previous Editions May Be Used Until Supply Is Exhausted)



ouworwor 2520 DAILY EXPI.ORATIONS REPORT o/
LABOR SHIFTNO. || woumo. Pled1- S (. | G v
EMPLOYEE HOURS | RATE AMOUNT Location AW Coman (g Project £ 716€1 _ r_ Qo

, 45 8 ' Land Owner Lora. | Cost Code (¥ (= 02000 20J/0

ol floreiosey 3 ~1 Tyeotom _OMET]S |

[ Drilted:  from () RequestNo, _———
- la > o 54 S

_:% mnmu'. :sc ylz Footage __ 5o S - Total Labor

K Thomaa! |2 | CasingSet _ (35 7 ( Pte D ot Matort
L P Brockman | 2 Casing Pulled _——" A s

] Gasing Lost - Total Equipment

Direct Labor : ) Total Cost

Hours Drilling

Indirect Overhead % p—

_ Hours Moving - _

PerDism No. X Hours Shut Down——— WgTHER and GROUND OON?ITIONSZ

Total Labor _ Mo.of Sanples /P @D ffe?,\/ﬂm& Y L.‘og\/

EQUIPMENT ‘ :

PLANTNO. | petoiorion | FueL| /6 | amount Remarks: Dellel / Sampled G Q
| 5"0’1’4. @‘5 nel . : ot Lled Sm \/M)or
ceio b Cmras | \)O{'\‘s VA P(TC(O -5. Site Ve tor joc_
£ 25819] Tlaka "om ﬂ\nnﬂ o et (r r%u . (No f)ro))’em.s

Trs K/ - | Keafad ’ILCD(QQ\I ) R"gd\z Clac K 0ame bu L ”L- A__Nnams_.

TOTAL EQUIPMENT o Nk LQI" Fv)j‘ /—/0/4)0&’!0 Kmser (nqu) QOI’W%C/')'
*INDICATE DIESEL OR GASOLINE — .
EM AMOUNT /

tortlanc® Cerruvk

,/ ’PV /um'o

’ ¢ £
| Glcty CleGhiry % '

AL L (PJea ngn

-IDI?)Q&H‘Lé g—
TOTAL MATERIALS Signature: W 6 L)/I/G{,(bf)ﬂa/}’\_,

" MRD .2, 073 (Previous Editions May Be Used Until Supply Is Exhausted)



oateorwor_R2-1G6-20

DAILY EXPLORATIONS REPORT

L/

LABOR SHIFTNO.__| HoleNo. (- % -3 [ A
EMPLOYEE HOURS AMOUNT Location Project € ear His
g oabe g - Land Owrer é‘;’nfg cstoots AE (200058580102,
AN Type of Dril S .

P _ProckmarlB Drilled:  from J)(’ . Request No.

L Oak 5 Z’ ' Footage to = b A
é} Z4 al’é as ; WA\ Casing Set US (forts,) Total Labor

Zraclimend | Casing Pulled __ Total Materials
Total Equipment

Direct Labor Casing Lost Total Cost
. Hours Driling __ .

Indirect Overhead % A

Per Diem  No. X_ Hours Moving vgmsa and GROUND CONDITIONS: Cﬁlé(’legf_}_

Hours Shut Down _—— v :
Total Lator ) No. of Samples _Lg__ Type SR
EQUIPMENT ,
PLANTNO. | FSOUIBMENT | pyme| ¢/ | amount | Remarks: 277 //gj /_z,a /ﬂ@!e Z v
10/a/ IF_Z"/& I ‘ lmDéLA.L/iL_LuzlLﬂ//wp
-aM 5}_&7? eyl mﬂor 00/7"5 Ufs do,ﬂ[% /Ms?”r [oc 3 N /6'90 g
A—d‘ﬂ' - Ran lafo Zom D/Dé/fms
PITs Hl Heatu ] | - Jed -t 2d a/z//,ana/ QArs wark Yt e
'mmcxgyl;isgozl{'m%;soune 7[‘4 L H / K’ r /{ DLJ-« P OP /770 '8 f | 95(1( 5 9L'}€./
MATERIALS ]/'J 41 f‘Of J;)/'l‘l §QT¢OHJ /@f% ﬁ% g 20 —‘Fb/’

ITEM

AMOUNT

ﬂ’/ rport . /Q’F/‘er

A;#mf avm:/év e,

f/_n/') //wor? an_«

46//')’}0»1«.0 b’

Jd
70 accomme c/o ' W,

TOTAL MATERIALS

Signature:

644»7/ :V)é. r it Ay than amege, fydropunc

»Pm 4 Bosebrp o

MRD ,33% 078  (Previous Editions May Be Used Until Supply Is Exhausted) -



4

v

DAILY EXPLORATIONS REPORT

CL/

Date'of Work.Z'I - qn
LABOR SHIFTNO.__L__| oeno. FU-50 - 7 . .
EMPLOYEE HOURS | RATE AMOUNT Location Project en) rpo
: , :
7 i = = Land Owner _Apra../ Cost Code Q_EQ_UC’OYQ (8 01()&_
Typectorl _CE 75
X "GPt Driied: from _ O 7 Request No. __————
hn . ‘h ( ! to F lxg Z | )
Tom Lieter A Footage > Total Labor
" (HYS-  Casing Set __— Total Matertals
M,‘_@f Cashg Pulled. — Total Equipment
Direct Labor Casing Lost ' Total Cost -
Hours Drilling __@ :
Indirect Overhead % R :
PorDlem No.___  X__ Hours Moving & % WEATHER 85 GROUND COOITIONS: aiody,
' o Hours Shut Down {i" ‘ ‘7 '
Total Labor No.oisampies /& 1n LD _y:ﬂy_ﬂdy; 0] (L0% ) ,
EQUIPMENT -

PLANTND. | EQUIPMENT | ryre| c/6 AMOUNT Remarks: Ly efer 7£/ew I 1LQ /)e/D
CEA5315 | S ke //e k50-"
CeEABRY | (NBS”

TSN -;- '.u fa qb / W // -F’n'$/\ dln ///ﬂ
A6 Teailer Slo wrer Prjress  w / mcﬁ L/ fea o/e/ i stead o’f‘
5- I\TI' L/r‘: // Sf("m a /(. 7{;)
'INO!CI%ADHEESOET%’;EETASOL e ' I '?MI f cLQ II‘L 76/ /P San (73 [ I o< Sj & QJ }
MATERIALS L/e')cer /’ 2 ’f“/\/ N / 0 /fﬂlx'ﬂn{} femorrow,
ITEM AMOUNT
TOTAL MATERIALS Signature: ﬁﬂ’m] g /S)A’@T/M’ 4”/’”&

"nn 1 AUO 92 07‘

(Previous Editions May Be Used Until Supply Is Exhausted)



Date'of Work 2 e 20 — C?O

DAILY EXPLORATIONS REPORT

LABOR SHIFTNO. ([ yomo. A0 7 | « e
e EMPLOYEE HOURS | RATE AMOUNT | Location & oF BRI 5‘ 17 Project 2 { Y]
1l QaKs 8 LandOwner L Sraf g QE(S XO0T SBSQQ 2 /(22
° -~ Cost Code :
- Themas.__ g . Typeotomn _C/MET5”
Drilled: trom _ ¢S ’ Request No.
v__56.57
::":’“’s , L5 Total Labor
Cazlng P:II od N Total Materials
g : Total Equipment
Diroct Labor CasingLost _—— Total Cost
HoursDritling _ /-5 Are -R(LLD wtKiaa
Indirect Overhead % S =
PorDiem No.___ X Hours Moving THER and GROUND CONDITIONS:
- Hours Shut Down . — WEATHERand & _ﬁaaayfdfaz;_
Total Labor 73 D (0’
No. of Samples Type ,
EQUIPMENT
rnrvo._ | SURNER Tron-] css | awoum omarks: /=2 01 < ha d) MO -7,
CERc3i5| SAakie ' aroJeﬂ oL /4«0’
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.. ARMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD

PROJ. NO. PROJECT NAME
PGA Pheenix G‘ood_mr' A‘fyir'f' NO.
SAMPLERS: (Signature) OF
/ﬂ o p N2 CON- o\ REMARKS
e | o TAINERS q\,“
STA. NO. DATE. TIME § g STATION LOCATION ®
HA _|2/2/70] X] 5|+L3HR/&cs'5 Mentheo | 2 Hoez jar for ano
4B |2/2/36 X ]| Site 34 B/Dc_ms Moathen | 2 Hoz yars ; ho Id_for analysis;soi]
P&90-11 |2/4 faoli425 | X PeA-SS -0l | X 8o2 Jer s soil
P690-10i2/4/90{1455 | X PGA-SS -ol0 : l X Boz yjor j Sotl
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Date / Time i the b'/V 0 Relinquished by: (Signature} Date / Time Received by: (Signature)
P wen2/s /70 1653 () (653 Fd EXR LUFAT
Relinquished by: (Signature) i Date / Time NBeeeived by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
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Distribution: Original Accompanies Shlpmam Copv to Coordinator Field Files o

0117



U... «RMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD
PROJ. NO. |PROJECT NAME ‘
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SAMPLERS: (Signature)  * ’ oF ,
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(Signature} /' |
('mgﬁx,.w 2-4-20\/p30
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U.. .«MY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD

PROJ. NO. |PROJECT NAME
PeA____|Phepnix Goedyean firpoct NO.
SAMPLERS: (Signature) % oOF ,
P (%A% gﬁ(éjﬂ\dﬁ—) CON- REMARKS
o | m ' TAINERS Q
STA.NO.| DATE | TIME 3 < STATION LOCATION
olo
. -15s
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1322



.3. ARMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD
PROJ. NO. | PROJECT NAME

P& R Pheenix Goedveor Aivecport NO.

SAMPLERS: (Signature) ' ! ' oOF

Ponrdc] &M’nﬁ/ CON- U REMARKS
o | m TAINERS
STA.NO. | DATE | TIME § :.:: STATION LOCATION
o-3 PAkolisio | | X [Pen-58-003 -05 2 |X - Fscil ] creen_< b ppm
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690-3 219490 1530 X _|P6A =58 -663-15 2 X 2- Yo s Sovl; freldseeen Y ppn |
Peo-3 plajfe |[545 X {Pep-SB-003-20 F . 4 2- 1 Sei ] ; crpen 3.3

Peo-3 b9/ |is45 X | pent -5B-003 -z0 fac 2 X ~Yer yans, sorl dulnh cafe
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@m 2/9/90 11835
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"UL.. .AMY CORPS Of ENGINEERS

CHAIN OF CUSTODY RECORD

PROJ. NO.

Distribution: Original Accompanies Shipment: Copy to Coordinator Field Files

PROJECT NAME
PcnA Phoenix Goodyear Awpact NO.
SAMPLERS: (Signature) 4 ' v oF 4
oL /Opa/u)w, . f &W CON- U REMARKS
a | @ TAINERS O,
STA.NO. | DATE | TIME g g STATION LOCATION
olo
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4 UNDNA 2/9/90 IIBZ5
Relinquished by: {Signature) Date / Time Received by: (Signature) . Relinquished by : (Signature) Date / Time Received by: (Signature)
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{Signature) .
| 2 h/ 7 20
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L. MY CORPS OF ENGINEERS
CHAIN OF CUSTODY RECORD

PROJ. NO. | PROJECT NAME

(ﬂ(__/l //L‘\ JAl 51 ("‘)'1(\1 €le” /),, JAE )LL. NO.

SAIMPLERS; (Signature) 4 - ] oF
g
o TAINERS ~ /A O
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L\ N e P S8 - 994- {5/vicel 2x | S %

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature} Date / Time Received by: (SiynaturJ
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Relinquished by: {Signature) Date / Time Received by: (Signaturas) Relinquished by : (Signaturs) Date / Time Received by: (Signsture)
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» ARMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD

PROJ. NO. |PROJECT NAME

P(“ A ? OQHI\ &W{)\n‘/\y A LY ﬁ)f+ NO.
.SAMPLE?§ (Signature) OF 'y

) REMARKS
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U.5. ARMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD.

PROJECT NAME

I PROJ. NO.
§ [}
DC,Q Phtcmx (*rﬂ{vmr Aw mA— NO.
SAMPLERS (Signature) | oF
E)/VLQJ&/W"WV\ CON- (:‘ Y REMARKS
o | @ TAINERS l O
STA.NO.| DATE | TIME | 2 | X STATION LOCATION =
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] \ [Ty N . N . . N []
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el DXL fal sh-03-5c7ie | A X X 2402 yp—eoi Fldsor= gy
8 y - - NI 74 P — L&Y
! 1204 [R[2ed) 5B -3 /90| RX X re =l
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Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature’ !
: 6900V
Q‘)\«N’JL'YV\,(M\, 2% TN
" Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by : {Signature) Date / Time . | Received by: (Signature)
Relinguished by: (Signature) Date / Time Reoenved for Laboratory by: Date / Time Remarks
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?’% .//1-// 2//750 |Il°1)
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L AMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD

i PROJ. NO. |PROJECT NAME

) e :
—— ) J) /”- I 7 'r\' 4{/ \I("ll /—/11 fL No.
SAMPLERS: (Signature) . OF .
. " \ r ! o\‘) .
e SN VA CON- \%/ & ' REMARKS
o | @ ‘ TAINERS ~/.0
STA.NO.| DATE | TiME ( 2 | 2 STATION LOCATION AN
il e S0
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L.. .«RMY CORPS OF ENGINEERS
CHAIN OF CUSTODY RECORD
PROJ. NO. |PROJECT NAME A,
P("A Ph&hl)( Lﬂ\lﬂﬂ’ A/r 190/'1_ _| wo.
SAMPLERS: r.svg ture) o OF _
\:I IACENGP CON. ¢ 0 REMARKS
. a | m TAINERS \ ‘
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Relinquihed by: (Signature) Date / Time .Received by: (Signaturs) Relinquished by: (Signature) Date / Time Received by: (Signature)
Relinquished by: (Signature) Date / Time Received for Labgfatory by: Date / Time Remarks
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U.5. <MY CORPS OF ENGINEERS

_ CHAIN OF CUSTODY RECORD
PROJ.NO. |PROJECT NAME
. . 2
P[’f Q Phg‘,g !"] 5.4 ‘ 'Igj:ﬂj)f LY ﬁl r ch | NO.
SAMPLERS: {Signature) OF
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STA.NO. | DATE | TIME § g STATION LOCATION
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Y
Relinquished by: {Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
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Distribution: Qriginal Accompanies Shipment; Copy 10 Coordinator Field Files P,

2349



-.3. ARMY CORPS OF ENGINEERS

e

CHAIN OF CUSTODY RECORD

PROJ. NO. PROJECTNAME
‘ -
Beh Pl Goolyear broerd | = _
E qn :b cON. REMARKS |
e | o TAINERS
STA.NO. ! DATE | TIME § 5 STATION LOCATION
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A Ped-ab-co7-Tor | s | IX H e jer so/l Flhsen= b spm]
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Rélinquished by: Signature)} Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
4 e L
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1. INTRODUCTION.

1.1 General Intent. The planned investigation proposed for
the Loral facility (formerly the Goodyear Aerospace facility) at
the Phoenix-Goodyear Airport (PGA) Superfund site is intended to
quantify contamination in the unsaturated zone in areas of the
facility which were previously untested. These areas are
suspected to contain significant levels of TCE and other
volatile organic compounds (VOCs) based on information pertaining
to past facility operations, soil gas survey results, and a soil
vapor extraction pilot study. This information will help to
determine parameters for soil clean-up as well as to provide
information relevant to cost-share negotiations. In addition,
limited sampling of sediment in a surface water drainage way will
be done to better define potential impacts due to transport of
waste metals by run-off from the site.

1.2 Environmental Setting.

1.2.1 Location . The PGA study area covers an area of
approximately 35 square miles in Maricopa County in the western
part of the Salt River Valley, about 17 miles west of Phoenix,
Arizona. The site of interest lies within section 16, as shown on
Figure 1. Except for the airport, which is owned by the City of
Phoenix, the remainder of the PGA site lies almost entirely
within the City of Goodyear. Industrial facilities of the Loral
Corporation (formerly Goodyear Aerospace Corporation) and
Unidynamics-Phoenix, Inc. (UPI) and others are located east and
north of the airport, respectively. The City of Avondale occupies
about 2 square miles along the eastern border of the City of
Goodyear. Figure 2 shows the site location; site boundaries, and
major features.

1.2.2 Physiographic and Geologic Setting. The PGA site
lies in a desert valley west of Phoenix, Arizona. The land

surface slopes very gently south-southwestward toward the Gila
River. Broad swales and washes act as the primary surface
drainage pathways. The valley occupies a graben filled with over
1000 feet of unconsolidated to semiconsolidated sediments over
crystalline bedrock. This sediment was shed from surrounding
mountain ranges which have been uplifted as horsts. These basin
fill deposits are composed from bottom to top (older to younger)
of a Lower Conglomerate Unit (LCU), a Middle Fine-Grained Unit
(MFU) and an Upper Alluvial Unit (UAU) (Figure 3).

The LCU overlies a basement complex of volcanic,
metamorphic, and sedimentary rocks similar to the surrounding
mountains. These basement rocks range in age from pre-Cambrian to
Tertiary. The LCU consists variably of cemented sand, gravel,
silt, and clay and is usually found at depths greater than 1,200
feet below land surface and extending to an unknown depth below
the study area.



The MFU, overlying the LCU, consists predominantly of silty
clay to sandy silt with lenses of silty sand. The top of the MFU
is usually found between 300 and 400 feet below land surface in
the vicinity of PGA, and the bottom extends to approximately
1,200 below land surface.

The UAU overlies the MFU and has been divided into three
subunits, A,B, and C. Subunit A consists of gravels and sands
from approximately 40 to 120 feet below land surface. From the
surface to 40 feet soils consist of clay with varying amounts of
silt, sand and gravel. Subunit B extends from approximately 120
to 190 feet below land surface and consists of interbedded
materials of which silt, clay, and silty sand predominate.
Subunit C consists predominantly of sand and gravel with some
silt and clay lenses extending form 190 to 320 feet below ground
surface. Between 285 and 320 feet a moderately to well-cemented
zone of sand with minor gravel and silt lenses overlies the MFU
in Subunit c.

1.2.3 gydrogeologx For practical purposes at the PGA
site, there are three major aqulfer systems. Ground water is
typically first encountered in Subunit A of the UAU, in an
unconfined to semiconfined state at a depth of approx1mately 50
to 60 feet below ground surface. The aquifer is composed of
gravel, sands, and clays with some cobble layers. This aquifer is
overlain by unsaturated silty, sandy, or gravelly clays and fine
sands, and is underlain by a relatively continuous clay aquitard
at approximately 110 feet below ground surface. Coarse sands and
gravels, interbedded with silts and clays, comprise an
intermediate confined aquifer system designated as Subunit C of
the UAU. This aquifer yields significant amounts of water to
wells in the area. A lower semiconsolidated clay-rich sand
aquifer (MFU) is encountered at approximately 300 feet and is
.several hundred feet thick. This aquifer also yields significant
water to wells.

1.2.4 cClimate. The PGA site has a desert climate
characterized by long, hot summers and short, mild winters.
Relative humidity is low, particularly during early summer, and
the rainfall averages about 7.1 inches %Fr year. The average
da11y maximum temperature in July 1s 107-F, the average daily
minimum temperature in January is 34°F, and the average yearly
temperature is 70°F.

1.3 History of PGA Site.

1.3.1 Site Description and History. The PGA site
consists of an airport and industrial facilities including

several 1large hangars and manufacturing bulldlngs. The
facilities are currently being used. The airport is separated
from the industrial facilities by a Southern Pacific railroad
spur. The industrial plant on the east side of the spur belongs
to the Loral Corporation who purchased the facility from Goodyear



Aerospace Corporation (GAC) in 1987. The airport lies on the
west side of the spur and is operated by the City of Phoenix.
The Loral plant is currently used for manufacturing of defense
related items. Many of the buildings on the airport are leased
for industrial operations or training of airline personnel.

The Loral facility was originally built dQuring the early
1940’s by Goodyear aircraft as a defense plant. The neighboring
airport began at approximately the same time as a Naval Air
Facility. The Goodyear Aircraft facility essentially attained
its current configuration during WWII with only minor building
additions and modifications in subsequent years. The Navy added
several buildings in the early 1950’s including a large hangar,
barracks, and other facilities.

Contamination was identified in wells in the area around the
site in 1981 and the site was placed on the National Priorities
List in 1984. There have been several rounds of sampling
involving soil borings, well installation, and soil gas sampling
conducted at the site. These investigations are documented in
the final Remedial Investigation Report dated June 1989 prepared
by EPA’s contractor CH2M-Hill. Contamination has been identified
in the Subunit A aquifer from the vicinity of the former GAC
/Navy boundary and extending approximately 7000 feet to the
southwest. Contamination has been also identified in Subunits B
and C in the immediate vicinity of the former GAC/Navy boundary
and in Subunit C at some distance from the airport. Work has
been underway since March 1989 on an operable unit to clean
contaminated ground water from Subunit A southwest of the main
developed portion of the airport. The final remedy for other
site contamination, including contaminated soils has been
determined as stated in the Record of Decision dated September
1989.

1.3.2 Previous Investigations and Results of Soil
Sampling at the Loral Facility. Refer to the final Remedial
Investigation Report for details of the previous soil sampling at
the site. There have been three rounds of soil boring intended
to identify sources of volatile organic contamination at the PGA
site. The first round was conducted in 1985 using hollow-stem
augers and involved the drilling of twelve borings to ground
water; six on each the former Navy and Goodyear properties. The
" second round was conducted in the summer of 1987 using an air
casing-hammer rig and involved drilling 19 borings to ground
water. Ten of these borings were on former Navy property.
Finally, a total of thirteen additional borings were drilled in
November, 1987 according to the same sampling plan as the
previous round. This last round involved drilling twelve borings
on former Navy property and one on the railroad right-of-way
which is the boundary between the two properties. All sampling
rounds involved attempting to retrieve samples at approximately
five foot intervals, although recovery in the coarse-grained
zones was often poor. Figure 8 displays the locations of the
previous sampling on the Loral facility.




The first boring program attempted to investigate the soils
near the hangar aprons, major open drains, and the soils adjacent
to the most contaminated production well on the Navy property.
It also attempted to confirm the presence of volatiles in the
vicinity of several sludge drying beds and the building housing
major degreasing operations at the former GAC facility. TCE was
found at relatively low levels (less than 1000 ppb) in a boring
drilled behind Goodyear building 16 which housed a vapor
degreaser used in a plating shop. TCE was found in only one of
five borings drilled in the old sludge drying beds at the GAC
facility. This boring is only a few hundred feet from the
boundary with the former Navy property and the TCE was found in
every sample from that boring at concentrations less than 150
ppb. Goodyear has maintained in responses to EPA that no
disposal of TCE occurred at the sludge drying beds.

The boring program conducted during the summer of 1987
intended to investigate the cause of high volatile compound
concentrations in a soil gas survey at both the former Navy and
Goodyear facilities. Only four of the nine borings drilled at
the former GAC facility encountered contamination. The two
borings which were drilled near the sludge drying beds were both
free of TCE, as were three borings drilled at the locations of
high TCE concentrations in soil gas along the northern edge of
the former GAC property. Two borings, 0903 and 0908, were
drilled near the two industrial buildings (Buildings 1 and 16) at
the GAC facility which housed degreasing operations and both
encountered TCE contamination. Boring 0903 encountered TCE for
almost the entire soil column above ground water, including one
sample at 2500 ppb. Two borings located in the drummed waste
storage areas at the former GAC facility encountered low levels
of TCE at depth. Concentrations were less than 260 ppb.

None of the borings drilled in November of 1987 were on
Loral property. In general, no significant levels of volatiles
were found in these borings above the influence of the
contaminated water table, except for levels under 500 ppb found
from 5 to 20 feet below grade from hole AC-4. This hole was
drilled near a gate leading from the airport to the Loral
facility near Yuma Road.

In 1988, a pilot soil vapor extraction system was run on
Loral property near the southwest corner of Building 1 on Loral
property in the vicinity of holes 0903 and 0908. This pilot
study is documented in Appendix S of the RI/FS. This pilot study
involved soil vapor extraction from only one hole and indicated
significantly larger quantities of TCE in soils than anticipated
based on soil sampling results. Over 30 lbs. of volatiles were
removed per day for much of the two-week test period. A similar
pilot study was conducted in an area on the airport property with
significantly lower quantities of TCE removed from the soil.



2. SOII, SAMPL.ING METHODOLOGY.

2.1 Drilling Method. All soil sampling will be done using
a CME 75 drill rig and 6-inch 0.D. (3 1/4 inch I.D.) hollow-stem
auger (HSA). The drilling rig will be free from hydraulic leaks
which could contaminate the samples. If drilling inside of
buildings, the exhaust from the drill rig will be directed
outside of the building by tubing. Only vegetable o0il or teflon
tape, depending on field performance, will be used on the drill
pipe joints. Borings drilled on the Loral property will, in
general, require coring through pavement. Core diameter will be
sufficient to permit drilling with 6" O.D. HSA.

2.2 Obtaining the Sa